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INTRODUCTION 


The Maths subject is considered one of the basic courses that helps students to 
acquire educational abilities to develop his thinking and solving problems and it 
helping to deal with difficult situations in his life. 

As a Starting point of attention by the Ministry of Education represented by the 
General Directorate of curricula to develop the curricula in general and specially 
of Maths in order to go a long with the technological and scientific development 
in different fields of life. A plan has set up to edit the series of Maths books for the 
three stages .Primary stage has been achieved and the work started to continue the 
series by editing the books of intermediate stage. 

The series of new Iraqi Maths Books as a part of General frame work of curricula 
that reinforces the basic values as Iraqi identity , forgiveness , respecting different 
opinions, social justice and offering equal chance for creativity and it also reinforces 
abilities of thinking and learning ,self-efficiency, action and citizen ship efficiency. 
The series of Iraqi Math s books has been built on student- centered learning 
according to international standards. 

The series of Iraqi maths books for intermediate stage has been built on six items: 
learn ,make sure of your understanding, solve the exercises ,solve environmental 
problems, think and write. The Maths book for first intermediate stage contains 
four basic fields: integer number operations, Algebra, geometry and measurement, 
Statistics and probabilities for each field. The book consists of seven chapters 
with its exercises. The maths books have distinguished by presenting material in 
modern Styles that attract and help the student to be active through presenting 
drills, exercises and environmental problems in addition there are extra exercises 
at the end of the book that are different from the exercises and drills in the lessons 
because they are objective so the student can answer through multiple choices and 
that prepare the student to participate the international competitions. 

This book is an expansion for the series of developed Maths books for primary 
Stage and it is also considered as support for the developed syllabus in maths and 
it also has a teachers book so we hope in applying them ,the student will gain 
scientific and practical skills and develop their interest to Study Maths . 

We hope God help us to serve our country and our sons 
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Chapter | 


Integers 


ES mam JILITIFIITT m 
шз Па 


LI гіш артап ча n 


By using numbers and straight line апа find the sum or the difference 
of the following 
[  5+(-8в)=....... E P ied m ous 
0-(-10)-........ -9 Bm ues ау до, 


Find the sum ог the difference by using the method of signs инн of 


the following: ` 
D] 15-56-..... 27-65 ын 120-40ж....... 
ІП -12з3+з5-... B usse um... B2 300-200-...... 


Find the product or quotient using the method of signs of following: 


зх 12-..... Bg oxo... 
16]72+8=....... EJ (-125)-5-...... 


Solve the each of the following open sentences : 


| эж, 


=7 Bd). (-9)-9 
Write three numreical sentences which connect the ean numbers in each of 


— the following 
21,50,29 7,-28,35 
— т мальудаке РА seeped ПИРОНИ ЗЕ 
ж P reas tee eee Ahern acces 
Sete Disab idc ee ME сып 


32 mi i ыы. 34 Об zm... 675 axi TTE 
Write the following numbers as exponantial form: 
125 = 5x 5x 5 128 = 2 х2х 2x 2x 2x 2x 2 


[1-1-1] Mental Math 


Ha first hatchery container 
produced (18) chickens and а 
second produced (12) chickens 
in the first stage and 9 chickens 
in the second stage. How many 
chickens had produced the 
containers together? 


You learned previously some of properties of numbers (commutative, associative and distributive) 


Example (1) Use the properties of the operations ta calculate mentally the numbers of the 


whole chickens: 


Write tha numerical statement which represents the whole numbers of the chickens | 


18+ (12 +9) = (18+ 12)+9 
= 30+ 9 
= 39 


Lise ахо propery 


Add the numbers inside re асаа first and fan 
fid (he паи 


Example (2) | Use (apply) the properties of the operations to calculate mentally : 


i) 2 l= 11 +9 
ti) 3x12-212x3 


Loe conmmutaivee pipety fo ane 


WEE COO pupeny fio тына 


ni) (37 +44) +6 =37 + (44+ 6) Lise association property 


= 87 


Add me nutes inside the бласкафе first and then 


nma Moe. пы 


Iv) (13 s 4) х2 = 13x (4 ж 2) Lise association monty 


= 104 


6х 24 = 6 х (20+ 4) 
z (6 x 20) + (6 х 4) 
= 120+ 24 
= |44 


Арту ihe nurmmers ІП5ШЕ іне Drees first anc men 
ШЕ fre raul 


Example (3) JUICES: Yousif bought 6 boxes of juice, which every box contains 
24 can Using the properties of operations find the number of 
the each that Yousif had bought 


Wn 24 ав 2024 
Use disinbutve propenes 
Do iha тіні operations first baide the brackets | 


Ping the sum of aires 


[1-1 -2| Powers 


You can write the multiplication operation 32-2x2x2x2x2 as a power by using the base and the 
axponent (power) (25) which the power 5 assigns the number of the base 2 done by multiplication 


Example (4) Calculate each of the following 


| 

i) 43-4х4х4 | 
= 64 | 

ii) 8'-8 | 


ШІ) g=] 


| Example (5) Write the following numbers by using the powers 


i) 36-66 ае ны ақыт Aca 9 шатағы 
ii) 81-3х3х2х3 "T = 

= 4 l'ha hase 3 reneated faar fima 
iii) 1000 — 10 x10 x10 ——Á— 


[1-1-3] Scientific Notation 


You can write the big number as a scientific notation that is a number times a power of 10 
For example: 70000—7x10*, where the power of 10 indicates the numbers of zeros of the given number 


| Example (6) Write the following as a scientific notation 


i) 5000-5 х 1000 Write the given number in terms of a product of a 
ii) 640 000 — 64 x10000 Write ha. number 1000 in ferme of bower 
= 64 «10° 


| Example (7) Space: Tha distance between the | — 


earth and the sun is about 150 million km. 
approximately.Write this distance as a 
scientific notation 

150 000 000 = 15 = 10 000 000 


-18х10 km 


He лыны "Use the properties of operations to evaluate mentally 00-0 


В tns... В >: 13-........ 


машаа B ::10-..... 


. Calculate the following 


epk Redo oo 
"siHEETEGN 


ш OG Won mL шош ш UO UE ша GO GRO шали GUN ш SSATP UO UR GA TPCT ш GE GO ON шш ш ш шш в ш ш шж 


Use the properties of operations to evaluate пиу. 


a (34+12)+8=........ B agapss-.... Ea т31-........ 


6x(1023) =...... 
Evaluate each of the following 


| BA s-... B3 10°=....... 
: Write the following number by using powers 


ЕЙ 225=...... 97 1000 000 =....... 
Write the following number by using scientific notation or digital notation 


^s =... 29) 52х10 — ..... 
30) 160000 =......... BI] 2000000000-..... 


Computer: The unit measure of capacity of the computer 
is (byte) and its multiple is kilobyte(KB) which equals 
опе thousand byte, megabyte (MB) equals one million byte. 
Gagabyte (GB) equals one thousand million byte, and 
Terabyte (TB) equals one billion byte 


ж эш Um UE пш ош: шш ш ш ш ш ш ош ш ш ш ш ш ош олш ш шш шош ш ош ш шш шш ш ш шш ш ж 


IKB = 1000 = 10 byte 
Write those units in digitaland | MB = eee =...» byte 
scientific notation IGB S ........... =....... byte 
ITR e... ... byte 


Gom mom шл а а UL GL GR ш GEO GE E GE HE GÉ URGE GE b жш GE GR ш GE ж ж жоюш жо ED ж жож ош ж GE а ж жо. ш SSS SSS UE GE EO а ж ж-ш жолы жы шылы NR GE GE шылы ЛЬ шош шынылы ж ж 


ШІ oi 3»:-.--. B aoi... | 
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1 
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i 
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1 
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i 
i 
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1 
1 
1 
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1 
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J 
1 
1 
1 
i 
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1 
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‚ 33° Fish: Bilal bought 6cans of sardines each can contains f 


(134 Population: The population of people of China in 


à Light: The speed of the light is about 3x10 тес, 


48 fish. 
By using the properties of operations find the number 
of fish that Bilal had bought. 


2016 is about 1375850000. 
Write the people's polulation approximated up to 
hundred million and write it in scientific notation. 


Write the speed in digital notation, 


ж Ur Je ш ш шош COND CAD TRO CA THO шош UE TEE TD DO шош шш шш шт шш шт шш ш CN CURSO UE ш ш шош т CO CUN ш ш шош ш пш ш шш ш UE CES CON птш шош UN CAU DT шшш шшш CE CU JD ш eee шт 


ps 
Gorrect the Mistake:Hayfa used the properties of operations to calculate 
mentally 6x(10+3) so she wrote 


6 = (10+ 3)=(6 + 10) * (6+3) = 16« 9— 144 
Explain the mistake of Hayfa and correct it. 


37 Ореп Problems: Write numerical statement , so that you be enable use the 
property of distribution of multiplication over addition and 
then find the result 


ЕЗ Numerical Sense: Compare between the following number by using (=,>,<) 


0 s9( )s i) e( )» iii) PC) 3? 


т тє тт тош шош тоҥ оҥ тош Е eee 


Write The result of following by using the properties of operations 


D TISEI ES uow ii) 9x27 


UE GE b EON UE GEO GE d E GB GEL UR GND GE GO UE DEL NEG UE GEL UNE GO UE UN UE GR GS HS GO шш ND GE GE GL UU GE UR юш USD E GS ED UL NOUS UR GEO GE а: а. 0А NOUS GE GS GE NOU UD GE GE GO GE UE US GRO UD GE UNO Е DR UE GE UD GE ES д HR. 


Solve life proplems \ роон | 


In the baesket there are B oranges 
if Sued added other oranges in tha basket 
uritil the number of oranges 4 tres machas 
and then har sister look 3 oranges from 
{һе basket. 

How can you use multiplication and 
subtraction tn find tha remaining oranges 
іп һе Бавке 7 


Ordering Operation on Integers 


You had previously learned the integers {...=%,-2,1,0,1 2 ,3 , ...-} to find the 
value of number sentence, use order operations on integer number as follows: 
1) Start the operations inside the brackets 
2) Multiply and divide from left to right 
3) Add and subtract from left to right 


‘Example(1) Find the number of oranges in the basket 
Write the number of sentence which represents 
the number of the oranges in the basket 
4х%8-3 do the operation by order 
32-3 тігу 4 by 8 
29 анаға 4 йт 32 


Therefore the number remained oranges іп the basket is 29 


‘Example(2) By using order of operation, find the value of each of the following 


(14-6 40=8 + 40 
= 48 
i)(S+7)x(6+4F=30= 2x10 -30 Deen mance 
= (-2 $ 10°) rr 30 VM De pretered OO ON 
= 200 - 30 inside fhe bracket 
=. 230 Ade «30 io -200 
4)48 + 6+3 x(-9)—5x 12=8 + (- 27) — 60 Do the order operations from left to right 
--19-60 
=- 79 
iv) (56 + 8) + (724 2)- (2x 9) =F £36 — 18. notte order operations mido of the brackets 
= 85— 18 rad T3 апа addi fo 3i 


= 67 


| Example() Fruits: Ahmad bought 12 kg of apple, 8 kg of orange 
and 3 kg of banana. Не gave half ofthe quantity of apple 
and 2 kg of orrange to his sister. How many kilos he 
had remained with him? 


(12 + 2)+(8 -293 operatio 
-6 +6+3 addidi Mende 
-15 


-2-2| Absolute Value Number 


Absolute value of a number: its the distance between the number and zero оп 
the straight line and denoted by | |, you had learned the representation of the positive 
and negative integers оп the straight line, во we will use this representation to declare the 
meaning of the absolute value 


келен Look at the number 4 оп right of zero and -4 on left of 0, but their distances 
are equal, as shown in the diagram 


4 units 4 units 


6 5 4 3 2 4d 0 9 43 44 45 + 
|-4[-4 |4]-4 


‘Example() Find the value of the numerical sentences 


i) |-8 |= g т, bes мы à z e value Ne apply 
ii) L2|*|5B 21245 

=37 
іі) |24|-3]-7|-- 13224 - 3x7 +13 The sign of the absolute value beliaves 


іне вате: ақ s iha йг gis 


= 24-2113 
- 16 
iv) | 48| ra | -6 | z | l Ц x| -3 | -48-6-І1х3 M us did absolute value of 
=(48=6-0153) С a 
= 8 = 33 іне Genrer vlc» is "sce s ary 
=- 28 in arci 


Third, Dio ite operators ph amer 
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' te sure of your 
understanding 


This guestiar 
1-4 arg smunar 
to. axomplas 1-2 


This questions 


5-12 аға mimm | 
ір examples 5 


 4-12-32-...... [ 5+14-в2=....... 

В (24-6) х (30-28 - ...... 72 +9+4х (-5) =....... 

| B] I- 15 H18P= ....... ©) 56+ 7+ 3x (- 8) -2 х13 =... 
 -а2(-7536-....  5х95-18|-6-..... 
Б-зн-35554-..... Шь17х-6-51-8| =... 


: Br 21\x- 4 |=...... 


із Fish: Ahmad hunted 24 small fish and 8 big fish, and his 


a 
a 
a 
i 
a 
a 
ü 
i 
a 
a 
i 
i 
LI 
LI 
i 
i 
a 
a 
a 
i 
a 
LI 
i 
i 
i 
a 
i 
i 
à 
a 
ü 
i 
4 
LI 
a 
a 
á 
a 


a 
i 
a 
' 


FA (- 8y- 16+(2]- 2))=...... 


brother hunted one half the quantity of small fish, and 
3 times the quantity of big fish, finally they ate in a meal 
together 6 small fish and 3 big fish. How many fish was 
remaining 

The question13 is simillar to examlpe З 


[ 6x12-65 +9 =... 

[ (47 -7) x (12 -2y - ...... 

16) 49-7-6х(-9)-5 х14 = ...... 
|- 35 [x (-4) +61 =...... 

1% -6 x 743)- 15[- 5 =...... 

[9] |- 64|+|- 4p-16x(-3) = ...... 


Stationary: A teacher gave to 34 pupils the following 
stationaries (copybook, pencils, and erasers), each 
pupil recieved В copybook Б pencil and 4 erasers. 

How many eachpiece had the teacher given the pupils? 


ши ли ж. аы ZR GE GE ш OU ш GE ыш ш UE E UE GE GE шош ш ж Б аы ш а eee UU GA GER UN RES GA GS GU UE GV RS AM GE UA GE UL E eee eee ere жы 


Use order operation and find the value of each of the following 


Colored penncils: Sura bought 5 cans of colored pencils, each 
can contains 12 pencils. She took 20 pencils for herself and she 
gave the remaining to her four sisters equally. How many pencils 
had each sisters? 

JE у 

23 Deer: There were 30 Deers in the zoo, then the number ofDeers li 
had increased to twice, they are arranged into four bams. How 
many Deers in each barn? 


-ле-е----т--т--т----т-т---т-т--т-т-т 


Temperature: A scientific researcher recorded at south pole 4 
records of temperature within 12 hours, the thermometer 
indicates every four hours as вһомт in the table below: 


—ÓÁ— |o TempC (0 


ттт т тош топтоо тт опто тотт ошопш omo mom cmo moo momo momom 


-———————mm 


Challenge: Use order operation and evaluate the following 


Tete ete eee 


i) (3|- 7| х |-6] + 7|- 8 7 ..... ii) 10 - 7|-5| - 327 |-4* S ..... 
Open problem: Put the number (72 ,|-9|, - 3, 6)in a suitable place of 
UO uoc НЕ ТИРА. РН --10 Haat шы ыы + (,...) =54 


26 Numerical Sense: Put negative integer number such that its satisfies the 
following number sentence 


: number sentence to get the given result 


mom cm won ur mr UG UE ттш COGO UE UN ттт ош шош Gn UR GE Im UE E Um Е ж 


ӘК МТЕГМЕРІ ii) 185....| - 3)....|-0 
Cuts -The result by using order operations = | 
210 x |- 20 [+5 |- 30| + (15)- iru ; 


There were a number of apples in 
the basket, Zahra took 3 apples 
and her mother added 3 times of 
remaining, How can you express 
the number of apples in the basket 
in each case? 


..а * „шт ee 5 4-4 


[1-3-1] Writing the Algebraistatements 


Variable: itis а symbol which represents a number and the algebraic statement is a set of 
variables and numbers which are joined by arithmetical operation 


Example(1) Write the algebraic statement which represents the number of apples 
in the basket: 

First: After Zahra took 3 apples. 

Second: After her mother added a number of apples which was 3 times. 

First: Consider the number of apples by the variable ^ 

Therefore (һа remaining apples in the basket is X-3 

Second: Number of apples after the additional is 3(X- 3) 


‘Example Write an algebraic statements which represents each of the following: 
i) Greater than М by sixteen : +16 11) Less than L by ten :L-10 


ili) Greaterthan(x-2] by five 1х2)-5 — Iv) Less than Y*3 by 4 raised to power 2 : (3117 


V) 4times F+6 raised to power 3; 4/F 5)’ vi) K-3 divided by B 1(K-3)58 


Example) Fruits: Suhair bought a number of strawberry juice cups ir 
amount 1500 dinars . Write an algebraic statement to 
represent the price of one cup. 


Represent the numbes of cups of juice which Suhair bought by the variable Il 
Therefore the price of one cup os 1500+!) whic is the required algebraic 
statement 
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| 1-3-2] :Substitution іп Algebraic Statements 


To find the value of algebraic statement is to substitute the variable of algebraic statement by a number 


‘Example(4 Find the value of algebraic statement of each of the following by using 


the given variable 
i} 3X-501,X-20 
3Х-51-3х20-25 (Substitute X by 20) 
i) 6(Ү-Ғ3)-52,Ұ--4 
6(Ү +3) – 52 =6 (—4+3)-52 Substitute Y by -4) 
"TR б- 42- = 58 Multiply 8 by «T tien Bod the resu) 


ii 2:(72-2)-5(72:2),2-8 
3: (72 + Z) - 5(72+ 2) = 972 +8) - 5(72+8) 
-0х9-4х80--219 (ise over operation and find he n 


|Example(5 Find the value of algebraic statement of each of the following 
| i) |-18|+X?-99 ,X=9 (Substitute X by 9) 
|-18|+ Х2-99= -18 | + 97-99 гізгі Gerabecks vale amd ux 
=18+81-99=0 аздан ыны 
ПІ) 3Y-C3Y)-|-36| 52Ү), Ү--9 
F Y-H-3Y)- | -36 |H2VE 9(-9)+ 27 - | -36 | HQY-9) (Substitute X by -9 and find 
= -81 + 27 - 36 +(-18) зака an cna 
=-3+2 
=-1 


an Iraqi flag, on rectangular paper its length exceeds 11cm to its width. 
Write an algebraic statement which represents the 
area of the picture,then find its area when its width, 
is 39 cm. 
Let width of picture ED > 
Therefore the length will be D+11 m^ alli 


The area = Dx(D+11), D=39 
Dx(D+11) = 39x(39+11) > , 
= 39х(50) 
= 1950 cm? 
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Sure О jin UF ——— write algebraic statement which represent ва 
of the following: 


88 Greater than N by eighteen [E] Less than Y by thirteen |72470” 

-B similiar ha 
1 Three times (x -2)* И K - 3 divided by 8 ехитрїәв 1,2 
r1 T - 3 divided by T +3 6 Seven raised to power 3 multiplied by (1-9) 


Find tha value of the algebralc statement of each of the following by using 
the given value of the variable: 


АХ-6°+3,Х=12 Б 3(v+8)-67, ¥=-4 Т 
2(2-5)-3<%,2--30  тгқ64-р)-3(72%р),р-а 77777 
Ей |-15|-у:-35,Уу-6 (4яҮ-16-|-48|:2Ү,Ү--8 


43. Birds: Number of birds had become four times the original 
number if 20 birds had put inside the cage and the remained 
birds were distributed among 6 cages. Write an algebraic 
expression which represents the number of birds in each cage 
and then find the number of in each саре, if the number before 
increasing 32 birds 


Ihe question 15 sinviar lo example 3,6 


ҚЫ ан пан ш ш ш ш ош ош ш ш ш ш ош ш ош ш пш ш ш ш ош ш шш ш ш ш шош шш ш ш ш ош шш ш ш ш ош ош шош шш ш ш шош шош шош шош шош ш 


Write an 1 algebraic statement which represents each 
of the following: 


I" Greater then x by nine raised to power 2 


Solve the Exercises - 


: ВЭ Five times (M - 6)? 


ПО (Y - 5) divided by (Y * 5) 
Find the value of the algebraic expression of each of the following by using 
the given value of the variable: 


EB 4(v-7)- 100, Y - - 10 
W (56-D)-4XI-D), D=7 
М су-15-|-5652У,У--6 


‘Transportation: А train started from Baghdad at 12 noon 
directed to Basrah, and travelled 400 km of velocity 80km/h 
but the velocity had been decreased due to maintanes 
works so it had arrived Basrah at night 9 o'clock. 

Write an algebraic expression which represent the 
decreased velocity of the train if the distance between 
Baghdad and Basrah is 560 km. 


жож жа а шт шщ ш ож ж ош оош шо а а ш жш што а ж = юш шош жож ш ш. шш о жо шшш ар ар ав жшт шж ар 45-4 ж шаю 4н ар ар а шщ ж а аш жщ ш юж ж шошо ш жо 


| Solve life problems ail 


Trees: If two trees are planted on every 5m long 
on two sides along one of two streets of Baghdad 
city. Write a statements that represents the number 
of trees planted on the street and find the number 
of the treets if the length of the street is 10 km. 


22 Doves: Adnan has doves three times of Tahsin 
has and Fuad has doves twice of Adnan and Tahsin 
Write an algebraic expression which represents 
the number of doves that Fuad has and Find the 
number if Tahsin has 14 doves. 


Food: The tables indicates the quantity of 


carbonhydrites among different food, according EG 122 1222 


to the following table: Write an algebraic. 12 gm 


expression which represents the quantity of 
carbonhydrites іп N cup of vegetable and 3 fruits | 
and N cup of milk, then find the quantity when ess ГЮ 


N equals 4 


UTIITIEITIITIITITITITITIVITIIIITITITIYTIIITITITIITIITTITITIITTTIITITTITTTIIIIIIITITIITITTIIITIITT 


ST TTP 0 эт ош тошт оош пт эш озш Lu uo Le us LLL отт тт i пш Lo Lo LG LZ чш пш сш тото Lu Lu La Lau Lo эш "топтошо орошот птоз тт 


= лы ж жш жоош жо шш ш ш ш ш аш ш ож шош ш аш ш ш ш шш аш пш ж ш ш ша ш пш Шш шалы ш пы шы ш: ш. ш ш ош ж ан ш шош шош ж ош ш ш жшт 


34) Challenge: Find the value of an algebraic statement of each of the following 
by we the 2” variable: 
i) 3[X- 3| x |Х-4{ +6 |- 2], ii) 75- 8 Y-12-(2Y- бу! , Y = 15 


Open Sentence: Put the number instead of variables х=2* , у= 1-361 in the 
number sentence to get the given result 


I) Хх (-2)+ ¥> (-3)=-44 ii) (2Y -70) х (X - 27) -0 


26 Numerical Sense: Find by using your sense the value of each 
statement 
i) 3IX-4| х 4+6, X =14, ү=-16 ii) |S +32 34V - 32, S=23, У-4 


Ae II ILLLLILLILLLLLLXLOALLzALbubz шош шош Lu Los шош шош ве енне D D Luo Lu LL] LLL шош 


m oum шы жож ш E UR UE GE GO UR GE ш GE ы шош шош пш GR UE на ш ож жо акш в жасан жа 


TIPP ш ш ш шош шш ш ш шш шошо шо 


Write The result of the algebraic statement t by substituiing the given variable 


— | (male and female). if the 
. number of male goats 
Q4, меге 25. How many 
Шш female goats he has? 


[1-4-1 | Solving the Addition and Subtraction Equations 


Addition equation: It is an algebraic expression which contains equality and 
addtion only the solution means to find the value of the unknown value 


Subtraction equation: It is an algebraic expression which contains equality and 
subtraction only the solution means to find the value of the unknown value 


Example(1) Find he number of female goats 


Let the number of female goats be > Х +25 = 128 
Therefore 
First method : By using Mental math. Е 
write the equation X25-128 
103 + 25 = 128 
X = 103 
Second method : Using the relation between Х + 25 = 128 
addition and subtraction X-—]28-25 
X = 103 


Solve the subtraction and addition equations by using the relation 
between addition and subtraction 


i) Y- 8—|-30,— Y=|-30/4+8 + Y-3048 — Y=38 


H)45—7-9— 45-9=2 — Z—45-9— 2-36 
iij A + 1] =-33— X--33-11 —^ X=-44 
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ШИ ж. ыы ылы. | 


ы 
if he took for himself а quantity of the honey and sold 28 kg of the 
remaining. How many kilos had taken to himself? 


Let the number of kilograms that took to himself be M 


Therefore: 38-М-28 
Use the relation between add.and subi М = 36-28 
Therefore: N=8 


the number of kilograms that took to himself be 8 kg 


[1-4-2] Solving Multiplication and Division Equations 


Multiplication equation: It is an algebraic expression which consist of 
equality and multiplication. 

Division equation : itis an algebraic expression which consist of 
equality and division 


|Example(4) Funfair: А 160 persons got ina m — if mem ган ' 


takes 4 persons.How many cabins were in the 
| air wheel? 


| Let the number of cabins be K 
Therefore: 
4х K = 160 


К = 160 + 4 Use the relation between mult, and div 


| K = 40 Therefore the number of cabins are 40 cabins 


D X-*7212— Х-7х 12 —^ X=84 
i) 42+ Ү--6 — -6хү=42 — Ү-42-(-6)- Y=-7 
Ш) Z х|-5|=45 — Z=45 + |-5]| = Z=45+5 — 2-9 


Example(g) Cheetah: Cheetah is the fastest tiger ever known 
in its family. Find the distance that 
cheetah travel within 3 hours by speed 
of 90 km/hr 

Let the distance travelled be O 
Therefore 


D+3=90 


Ме Ілв neon сегмент mot. апа Оги 


D=90* 3 
D=270 Therefore the distance travelled within 3 hr is 270 km 
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Make sure of your 
understanding 


Solve addition and subtraction equations by using arithmatical sense 
M X- 4-56 E v- 11-36 Q 1-4 are similla 


71-2213 61+ X = 19 е 
Solve the addition and subtraction equations 

X+24=15 Y- 78 =23 Q 5:8 aro simil 

X + 22 =|-42) 18 — Y = |-18| aes 
Solve the division and multiplication equations 

8хҮ-64 П x+7=-16 CET UNE 

fii) 12N--84 -3| х M=39 — 

[ зз-ү=|-11| X -|-4| = 136 


15 Spa CC: The difference of the temperature on the 
surface of the moon towards the sun and 
the opposite side is 295 С°Р1па the temperature 
on the opposite side if the temperature of the 
side towards the sun is 1070" 


ЫШ 15.5 mmillar to example 3 


. Solve the Exercises 
| Solve addition and subtraction equations by using arithmatical sense 
: 88 — z= 50 

| EJ -о0+х=26 

| Solve the addition and subtraction equations 

I м-44--36 

| EE, 


Solve the division and multiplication equations 


`  $+1з=-13 


(ӘП 1-95 M- 81 
Б 21 Y n E3 X +1-71= 205 


a ` 


І Gold: Sura bought 450000 dinars bracelet of gold. What is {ће | © Pa 


price of one gram of gold if the weight of the bracelet was 10 qm? 


on чїй ыз ый Ыйы ECKE йг iid айе ÉL EM EMEND MC E EM Mim 


( Solve life problems C" TTTTTTTTTTTTT  TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT, : 


Climbing: A climber climbed up the mountain for 
aheiht (L) meters above the level of the sea, 
and stopped for a while and climbed down a 
distance 30 meters, so he was at 180 meters 
height above the level of the earth. Find the 
highest point that the climber had reached. : t 


= ш ш тш шш ттш тоюш mom 


26 Ships: A ship contains 320 containers stopped at Basrah 
port and unloaded half of the containers and departed 
the роп. How many containers had remained on the 
board of the ship? write multiple equation for the problam 
then find the solution. 


Diving: The coral depth is about 180 m below the 
level of the sea, if a diver dives towards the coral 
and get down 75 m below the level of sea, Find the 
depth that the diver must reach the coral depth. 


--ез-------е---------------------е--е-е----------------------------------------------- 


Challenge: Solve the two equations and determine whether x = у or not 
i) X-7T-100 , 71-Y -|-20| ii) 3X-6 , 48-Y-22! 


So she wrote V = 32 determine the mistake 
of muntaha and correct it 


Numerical sense: Show the probability that the value of variable x positive or nagative 
i) X =neagalive integer x integer number 
ii) X=negative integer + integer number 


m mou а а а ш OG Zi Gn db Gb шш ш ш SSSR ш ш GEO ж шшш ш GE GE GE GS UG шы GEO GG GEO GE UR ш жа GEO GE USO NO GEO GEO GO GE UR шш GE GEO GEO GEO RE UNO GEO Б GO А ш Б GE UO а EES UO Um Б 


| Correct the Mistake: Muntaha solved the following equations 33 + y= 32 


( Write solution of the division equation 


hom ш аг лы а ж ш шош жж ж а. аш жоюш ж ж GE жоюш ж GE аы а. шж: GE GEO шш шош GE AE жо жож GE ош жов ж GE шош ш GE ARD i db ж жш шж ED GE UE GE GE E E GR шж GE жою ж ж Е а GE AE UG ӘН 


Bassam drew а tablo of 
square shaped garden its 
area was 1296 cm. What is 
the length of the garden that 
Bassam had drawn ? 


a . [ SIE] * = ” " а 
= „ж ошш 


[1-5-1] Square Root 


To find the square root of a positive integer we follow the steps: 
1) Factorize the number into its factors. 
2) Take one factor from each pair of the equal factors. 


3) Find the product of the factors in 2. 
Example(1) Find the length of the garden TES 
| Let the length of the garden be L 2 

Therefore the area of the garden із T 
[2 = 1296 324 iD 
162 |2 
L = ¥1296 
Factwise the number 1296 inio its facii 81 3 
1296 = 2x 2 x2x 2x3x3x3x 3 27 37 
=2'x 7 9 Js 
Take one factor from each pair of equal factors 3 42 
L-/1296 = 22х 3 
= 4х0 1 


| = 36cm 
Pythagorean Theorem 


In a right angled triangle the square of the long side is equal to the sum of the squares 
of the other two sides, 


Example(2) A right angled triangle whose 


right sides are 5cm , 12 cm. L? = 52+ 12? 
Find its hypothenuse. 225-4 144= 169 
L = 4169 = 13cm 
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[1-5-2] Cubic Root 
То find cubic root of an integer follow the steps: 
1) Factorise the number into its factors 
2) Take one factor from each equal three factors 
3) Find the product of those factors in 2 


‘Example(a) Find the cubic root of the integer 
i) 4 125 ЕСІТІП Басіргзе Hie numhmger 
125 = 5х9 х5 = 53 Take one factor from each equal three factors 
4125 = 5 
il) Ира Factonse the number 
-§ = -2х -2 x-2 = (-2p Put tha negative sign outside the root апа factarize 
4) -&= -2 Put the negatives sign Оше the root and Tactanze 
¥-8=- 4/8 , (8-2) 
--2 
Example(4) Tortoise (Turtle): A turtle lays a certain quantity of eggs 
in the sea. Most of hatehed eggs are eaten by fish. Ға 
small turtles equals the cubic root of number of alived 


of the whole number of eggs, find the number of alived 
turtles if the number of whole eggs is 343. 


343-7х7х7-7 
4343 -7 number of turtles 


|Example(s) Find the value of the algebraic statement state in each of the following 
| by using the given variable 


i) Х—.Лб+7,Х=10 Substitute the variable, find the square 
“ғ. 6 +7= 10—4+7=13 roat and then find the resul 
(di) EN + 425)- 30N 3/125), N= 30 
6(N + 425 )- XN +47125 Y 36 (30 + 5) — 3( 30+ 5) Substitute the variable 
=( 36 x6) Ж (3x 3 5) find the square and cubic 
= 216 – 105 operation to find the result 
| = 111 
ш) /36 5 64 )+13M ,M=2 Substitute the vanable, find the square 
(436 а /64 }+ 13 M=(6—8) + 13« 2 —"rootand then find the result 
| =-2 +26 = 24 


mots and use te order 
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Find the square and cubic roots of an integers: 


Мына Ше 


2 JA = /81 = ТЯ ЗЫ омет 
{1000 —........ B dsz-2l22 "битик 


а E - armies f, 3 
pi fpa re i216 =.......... ИРЕ 


similar fo J 
Ж: ABC is a right triangle іп B, if AB=12 ст, ВС= Эст Find the hypotenuse AC s 


Find the value of the algebraic expression of each of the following bu using 


the given veriable 
EJ 2X- {25 +9, X-20 XY*i27)-24,Y-36 ть. 


10 TAF 416 M - 31, ‚М = E! Т 8 125 +J JA - K. Kz 15 exams 5 


12 Geometry: A house is bulll on a square shaped ground 
whose area 1600 m?. Find the perimeter of ground. 
Tis guestiorn 
le similar to 


aT bi 


= ж ап аы аш жи жаа жылыны ж аш Б НЫ ӘБ Б ШЫ БИА EE ӘБ а SE PE жою а ӘБ жоюш ж ш ж ав ак жш жою жаю жож SESS 


rises Find the square and cubic roots of a an integers 


Б ./-.... 8 46 : 
B /15-..... id 9-79 -....... | 


‚ [IJ]. ABC is a right triangle in B, if AB=4m , BC= 3m Find the hypotenuse AC 


' Find the value of the algebraic expression of each of the following bu und 
the given veriable 


| [8 sx — V49 +24, X - 10 
| Ш 71000 +0 J25- Y. Y-7 | 
| Geometry: A builder wanted to macavamize the floor of 
dinning room by arow of flagstones sequre the area of each 


flagstone was 400 cm. If the length of the room needed 
25 flagstone. Find the length of the room 


oum а. лы ж ож Gn S ee алыл UND GU GER ee eee eee жю 


e Sport: In one af the festival, a square shaped area of 
B1 m? was restricted for dropping parachucists оп it. 
Find the side length of the given area. 


Fishery: A square shaped zone of the sea was 
restricted to allow hunting boats to hunt fish. Find the 
side length of the zone ifthe area was 25 km. 


бз) Garden: Karem planted agrass in his square shaped 
garden of the house, but he made a path width Im 

around the grass. What is the area of the garden where 
: the area о the grass was 64 cm? ? 


шалы ы мағ аа ашар лысқа x R^ ДЫ EORR PORE Gu o R-I Ra M dp 0 f c Басы ай Жи weg ығыр QI 2 шала ай-й y icy uo TRIES T 


Е Challenge: Solve the two equations and determine whether x=y or not 


! i) X+8= 49 ‚ Y- 427 = 18 п) 2X= У-64. 4/36 * Y 7-3 


25 Correct the Mistake; Enas solved the equation - 54 |= V = „81 
and wrote WY = -6 determine the mistake and correct it 


veriable X (positive or negative) 


X = 4 postive taper х 4) integer 


' BL Numerical Sense: Show the probability that the value of the 


= т т т ш шот шош ҥш 


тт т оҥ тт опт тшт пт т ш тт тот шт отш шток ттш 


аш ш 


hom om mm mom шшш шш шош шош ш ш ш ш ш ш ш ш mom ш m ш ш UD UU шош ш шош UG ш шш ш ш ш ош шош шшш ш ш ш о юш шш шт ош UN CN UNO UO COGO GRÉ GO ORO GG Gc UR 


Plor p TIAM E E A асы oe 22 ee ЧЕЗ RICE 1 о ч че = чоч чыш чы чы шош шош чы ы чы чы ш чш чыш шош ош жы ш шя 


Write The result of an algebraic expression 


| 4-125 *|-20]-2 ,/25 


казыш ш II шш шшш шш ш ш шшш ш ош шш шш шш ш шш ш ш шош ш ш ш шш шш ш ш шош ш шш ш шош ш шош шош шош шою шш шо ы шош ош ш ш 


27 


A square shaped are was 
restricted of exploring oil 
whose are 144 km?. Find the | 
length of exploring zone 


Und 


2 Мпа = wanted То find the length of the exploring oil. 


Whalie (he given in (he problem An exploring ой, square shaped zone whose area 144 km?.: 


i 
How can you solve the problems ? ; 
Guess , check and correct answer until you reach the correct answer i 


СТРИТ 
юю [we 


Co Е NEN: 


(спек ` Area of exploring oil zone equals 144 кте. Since the zone is square 


shape, so the length equals the width and the area-square of the length 


4144 =12 


50 the gues is correct 


Therefore The length of the zone 


Problems 


ОИ Diving: А diver got down of depth 40 m below the 
level of the sea and stopped there, while another diver 
got down to twice the depth of the first diver and stopped 
there too, then a third diver got down twice depth of the 
second. What is the depth from the level of the sea got 
by the third diver. 


[| Memorial Monument: The statue of liberity is опе 
of the distinguished landmarksof AL-Tahrir square in 
Baghdad,it is а rectangular shape. If the length of the 
statue is 50 m and the area is 200 т? Find the width. 


E Health: The doctor measures heart impulses for 10 second 
and multiples by 6 to get the number of impulses per minute 
if the heart impulse of Ghazi was 120 per minute, so how 
many impulses of Ghazl' s heart in 10 second. 


LS Hair pin: Dena has 27 pieces of hairpins, and her 
sister has a number of hair pins equals the cubic 
root of the quantity that Dena has. What is the number 
of hairpins her sister has? 
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Chapter Test 


Using the properties of the operations to calculate mentally 
[] 5=1з=........ Ш(7-5)-2-....  (1х11)х5=—=.... 
 в630+3)=......... B Етхіхіз)-..... 
Write the following number by using scientific notation or digital natation 
В =... H r=... ШЕ s=... 


0 jo=..... Ш 21 es... B aime... 
13 64- B i25-...... 4$. 1000000... 


Using order of operation find Ihe value of each of the following 


16 (32.9) х (14- Sp 7... Ш 98-1147 5(-4)—...... 
ШЕ (5 « 22)-(6 x15) + 107 ....... a 72+ 9+3*(-7)-3 *12=...... 
20 |- 361-|- 6|-13«(-3) =... 3E |-45/-10|-17-(-17) = 

Write an algebraic statement which represents each of the following 
т Greater than X by raised tà power 3 23 Less than 7R by 50 
24 (Н — 45) divided by (H+4 ) 0 = село coner 2 Mutipsy by CY —5) 


Find the value of the algebraic statement in each of the following by using the given value for the 


variable 
26 |2Х:-7:%5,Х-6 BE 2(Ү-8)-20,Ү--20 
BE 43 (L- 5)—9* 62,L- - 35 29 (72- M-3'(1- MJ, M- 9 
BO |-141-Х:-36,Х-3 Bl 2v -4-|-48| * 2V. V» -12 


Solve the subtraction and addition equations by using the relation between addition and subtraction 


BE у+125=35 33 M- 33 =- 66 34 64-Y =|-72) 


Solve the division and multiplication equations by using the relation between multiplication and division 
38 9*L-63 Be 5-7--21 ШІ i3N=-52 
BH -1ІХМ-99 88 -125 + Y =|-25| WO X + 1-8) = 256 


Find the square and cubic root of the integer 
Ж Js -...... Bja-...... Ш vio -... 
B ae =.......  +/т29-=-......; 46 i/-1000 7 ....... 


47 ABC right angled triangle in B whose АВ = бет. BC = Sem find the hypothenuse АС. 
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Chapter EE [| T 
Rational Numbers 


(CEST. | Concept,Ordering and Comparing the Rational Numbers 
2 | Operations with Rational Numbers 

2-3 | Percentage and Estimation 

(СО 2-4) Gain and Proportional Division 

СО 2-5 | Direct Variation and Inverse Variation 

RECS 2.6 | Estimation of Square and Cubic roots 


After the examination of degree look was 2 , the number 2- is rational number 


Write the fraction that represents the colored part 


Lj] 
Lj 


Express the following fractions in the form of figures 
1 4 З 

ae + — чыл 

г 8 - F 


Link each fraction from the first row to the one equivalent to it in the second row 


aM 3 > 10 ti 
30 21 9 20 16 
4 15 8 12 7 
Write the suitable number in Li 
LEM E ше 2.4 
6 12 9 27 | | 49 
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A class of 25 students who 
prefer the following fruits : 
15 students prefer orange 
B students prefer grape 
and 4 students prefer apple. ^ 


ij 


A pp Ж, 


The numbers that can be written in the form of fractions are called Rational 
Numbers. They are symbolized by © 

The rational number is any number that can be written in the form of a fraction 

as Е where a,b are two integers апа b #0 


a" is called numerator and "b" is called denominator 
The decimal numbers, decimal fractions, fractional numbers, regular fractions 
and integers are considered rational numbers. 


|! Example (1) : The number of students who prefer any kind of fruits can be expressed as : | 
15 


25 
6 


| 
| The rational number that represent the number of the students who prefer grape is 


The rational number that represent the number of the students who prefer apple is 4 


25 


L 


| Eampie (2 : Express the following numbers and fractions in the form of 
| Rational Number 


| 1 2 xd 8 әсі 5 -7 
0 2= 1 п) E: = 3 i) 5- T iv) =; pee 
Ж. 28323 р 
уі) 757 үй) —4 «e viii) 0=-- 
: Express the following decimal numbers in the form of Rational Number 
i) med Hite Skip. W i 
100 10 1000 10 
v) 0332 35 vii) 0.0332 35. vii 32-2 22 
io "Ë 1000 үз 
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r m "à + + + 
| 2-1-2 Comparison of Kational Numbers 


You have learnt before the comparison of fractions and now you will learn the 
comparison of rational numbers. 


| Example (4) :Сотраге between the rational numbers using these symbols 


=. > < | 


з ч 


Turn both fractions into fractions of similar denominators 
ЕЈ 


25 4 4х7 -28 


amm "ЕТ ee CU аана + 


7 7x5 35 5 5х7 35 
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Arrangement of Rational numbers 


You have leamth arrangement of fractions and you will learn arrangement of 
rational numbers. 


Example (5) Arrange following rational numbers from smallest to greatest 


page) ims 
6 


23 
ҮЛ. re 
" 10 Turn the decimal nember into a regular fraction 
l 13 
4% Turn the decimal nember into а regular fraction 
13 
=: = u 2 = B Turn both fractions into fractions of similar denominators 
65 69 | қ 
--< By comparing two positive fractions 
0 » 23 3 І 
--> = 2.3 > 2- -2.4< 21 < 24 
10 6 б б 


This queatiam 


Express following numbers and fractions in the form of rational numbers 1-8 шиа! 


өлтірді 2,3 


mn оз-...... бе... Е 18: T E 


E 4--....  о58=...... ES = Ж B 65 =. 


Compare between the rational numbers using symbols" = , > , < 
ü 3 2 8 4 3 3 Ts queni 
8 L] 4 0% 12 d 6 m 4 7 24 Жырын б 
3 5 9 г 4 6 4 example 4 
0251 15, ІЗ -| |5 TEHES 


This question 


Arrange following rational numbers from smallest to greatest 


1] Sana to 


6 exampme 3 


Ш 345. , 3- ,35 
7 


Arrange following rational numbers from greatest to smallest . 
m 2 4 3 
3 "7 7 "58 


81 Length usame is 1.43m tall, Mazen is 1.45 m tall and Azhar is 1.47m tall. 
Use arragement of rational numbers so that they stand from the tallest to the shortest 


according to their heights 
35 


' Express the following numbers and fractions in the form of rational numbers. Г 
| Boss... 8 <5-..... 232 3Ablm eue — 1 
i - 3 i 
! Шы. : 
| 7 | 
: Compare between the rational numbers using symbols =, 7 , < ' 


жа г“ m 2 5 | 
8:05 250: | 


ж. Solve life problems даа ааа ыы ER RR ыны ыны 


School: A school has 20 teacher of which 12 are female. 
i) What is rational number that express number of female 
teachers at that school ? 
ii What is rational number that express number of male 
teachers at that school ? 


Sport: The Iraqi Team won the fourth place in the football 
in the Olympic Games that happened in Athens in 
2004 What is rational number that represent Iraq's 
place compared to other winning 4 teams ? 


БУ Nature: Water takes spaces ob about 0.71 of the Earth's 
surface. Express ratio of water with rational number. 


lh um ms mo Lom S Ge GE GE GR IE ш ш шой шш Go 8. ш ош ED шош ÁO ш жоош ж GED ш ошо шош жою шош шош ш ж GA Rs UR GU GN шш GS GA GE GO ла ш шык HR JD UE шшк ш GA Gl аю UA GN GS GA БЫ Оо шош жою GR ж 


Challenge: Hiba has got 0,455 kg of gold and Hala has got 16 Which one has | 
more gold ? 20 | 


An equation involving hours a human sleeps daily according to number of hours of one day 
in the form af rational number. 
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Sami ate 5 of the cake and 
Amjad ate 1 of another cake. 


~ What is the rational number of 
What Sami and Amjad had 
eaten out of two cakes. 


Addition of Kational Numbers 


You have learnt before four operations on integers and you will use four operations (+.—.~.+) 
on the rational numbers 


Example (1) To find rational number of what Sami and Amjad had eaten we add both 
of rational numbers. 


| 2 
= ф = 
4 5 
іп order to unite the denominators 
5х1 4х2 на 5 + 8 Multiply the numerator and denominator 
5x4 4x5 20 20 of the fraction $ by 5 
ыз 5+8 _ 13 Multiply the numerator and denominator 
20 20 of the fraction i by 4 
P what Sami and Amjad had eaten 


When adding two rational numbers of similar signs, add their absolute values and 
their sign for result. 

When adding two rational numbers of different signs, subtract their absolute 
values and use the sign of the number with greater absolute value for the result. 


Example(2) Find the result of ( -4.5 ) + (-2.9) 
(-4.5)+(-2.9) The numbers are of similar sign 


(-4.5)«(-2.9) i a P = Write both numbers in the form of fractions 


45 29 474 
10 10 10 
(-4.5)+(-2 9. Sign of one of the numbers 


(-4.5)+(-2.9)= -7.4 20 


Using absolute value 
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Example (3) Find the result of (-6.8)+(1.7) 
(-6.8)+(1.7) The numbers are of different sign 
68 
10 


Write both numbers in the form of fractions 


n 
4 — 
10 


Using absolute value 


Sign of one of the numbers 


[2-2-2] Using Additive Inverse in Subtraction 


When subtracting a rational number from another , add the first number with 
additive inverse of second 


6 
l 


6 


2-2-3 | Maltiplication and Division 


Result of multiplying (dividing) two numbers of same sign is a positive rational number 
Result of multiplying (dividing) two numbers of different sign is a negative rational 
number. 


Example (5) Find the result of 
1) 4.25 x (-3) 


Result of multiplication of a positive number by a negative 
number is a negative number. 


Result of dividing a negative number by another negative 
number is a positive number. 


Turn X to +and then flip the fraction. 


Multiplying the numerators and denominators 


(4)x(12) 
+45 
48 


A negative number х а negative number is positive number 


2 5 4 2 5 4 7 3 Ql-dare similiar 
=+> 2] —+— 3) =+- 4) —4— 
B 7 8 a 6 3 g 6 9 17 8 to example 1 


5-7 are similiar 


$3 -4.6 + (-3.7) 4.6-(-79) [9 8.5 + (-0.6) 


іо example 2,3 


3 Y 6 ге) 7 8 ІІ 12 Ок-1Паға similar 
_ 4 5 9 E 5 10 й 15 lo axnmple 4 


QI1I-L6 spe ті 


la example 5 


йж жж. ж шш ш ож ш ш ж ож ош ш ш шш Б жою 4 ш а аш ж шж шо жш ш ш ш ш ш ош ш ж ш жошо ш ж шж ш ш Б ES 
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of brown flour to prepare some pastry. How 
much flour has Sarah bought ? 


Electricity: Three electric wires equal in length, one 
" ofthem 2.25m long. What is length 
all three ? 


30 Drawing: Ahmed painted a picture of i m in length 
and — m in width. What is the area of the 
picture ? 


з Таре: А Таре which is 34 m long was cut to 4 equal 
pieces, What is the length of one piece ? 


ink 
E Put suitable sign for number between the brackets 4 x ( 10.1 ) = - 40.1 


; ЕЗ What sign should be given to two numbers so that when they are multiplying sign 
of resulting number is positive 


ож тошт от отош= тот ошо Lu uuu e e Lo LLL тож тот жож шот тот тот тож отот LLL =ош тот тот т # отот ш О =ош то =ош ш О = Т от LG a GGG LG ш О отот S LLL LLL 


Write Aproblem of diving two rational numbers such that the result is 
a negative rational number, 
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Some stores decrease prices he 
of their goods such as clothes 749; 
and electrical devices by | 
different percentages during 
some specific days. 

And sometimes the prices are 
increased by different 
percentages as well. 


| 2-3-1 | Percentage 


Percent is a rational number of which its denominator is 100 and is symbolized 
by %. Rational numbers can be turned to percentage using equivalent fractions. 
The percentage can be written in the form of a decimal fraction, 


Example (1) i) Write the rational number 


20 in the form of percent. 
100 


20 = 20% Write the numerator with symbol of percent, 
100 It is read * 20 percent ' . 
ii) Write the rational number 33% in the form of decimal fraction. 
33 
ет Write the percentage as а fraction with the denominator 100 
33 | — : 
100 0.33 Write the fraction in the form of decimal fraction. 


—— — 4d 


ССС 


| Example(2) Purchase: Samir wanted to buy a watch with 50000 ID if the discount on price | 
| of the watch was 20% what is the price of watch after discount ? 
Write percentage in the simplest form 


i x 50000 = 10000 Find result of multiplying percentage 


So the discount on the price of the watch is 10000 


50000 - 10000 = 40000 Subtract the amount of discount 
from the price of the watch. 


40000 the price of watch after discount 
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| 2-3-2 | Estimating the Percentage 


You were thought the percent and you will learn its estimation, 


Example (3) i) Estimate percentage of the number 15. 


24 
15 а 15 Approximate the denominator 25 = 24 
24 25 
{5х4 ü Find an equivalent fraction with the denominator 100 
25x4 100 
Ы) pia "m 
m 60% Estimation of the percentage 


i) Palm: A plantation where trees are sold has 8 palms which produced shoots so the 
number of palms has become 23. Estimate the percentage of increasing palms. 


Use yhe approximation to estimate percentage 
23-8 = 15 palms 
Increasing number of palms 15 
Original number of palms 8 


16 Approximate the number to put it in 
g simplest form 


15 

8 

15 _2 Put the number in the simplest form 
в 1 


2х100 _ 200 The number is turned to 
1х100 1 2 percentage. 


LE WI 


Example (4) Tourism: A hotel of 54 rooms , 11 of them are empty . Estimate percentage 


of the empty rooms. 
Number of empty rooms 1 
Total number of rooms (084 
п x i Approximate the number to put it in 
84 55 simplest form 
i = 1 Put the number in the simplest form 
55 S 
1x 20 20 
= ——= 20% 
3x20 100 
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Make sure of your understand 


percent, 
1 14 74 1-9 are similar 
ae 2] — Рахт 
100 100 Б) 100 lo акат+!е 1.2 
99 - 0 6l 
4 — 5 -- hI — 
10 10 10 
20 79 80 
— к — gi — 
5 20 


O10- ere similar 


Write the percentage in the form of decimal fractions for the followings. '« pe: 
10 17% ME 1% ө% Hez 31% 
169 П 28% A ng 67% 9 35% 

Estimate the percentage for the following numbers 


7 12 — 23 a 10 | 
Ж. = РА — — TEE 
D 9 21 = 49 99 3 


25 Birds: The next schedule shows the colors of birds іп a cage . Find the estimated 
percentage of the birds’ color. 


i 25 are similar 


іп example. 34 


Write the following rational numbers in the form of percent 
m)? m m 
100 100 100 
та 66 54 87 
27 — Те мл. 
ші & = Bi 7 


Write the following percentages in the form of decimal fractions 


14% B3 70% 


Estimate the percentage for the following numbers 


ing — Write the following rational numbers in the form of - 


ЭРГТІТІТІЗІТТІТІТІТІТІТТІТІТІТІТІТТІТІТІТТІТІТІТІТІТТІТІТІТТІТТІТІЛПІІТІТТІТ ІТТТІТТІТТІТТТТТТІ 


( Solve life problems , 


L Poultrry:The production of eggs in a poultry field has increased from 340 | 
eggs to 520 eggs daily. Estimate the percentage of increasing 
of eggs . 


Sport: The schedule below shows the sports done by some athletes. 
Estimate the percentage for number of athletes that prefer : 


Basketball Table tennis, Swimming, Biking 


Number of Athlete 
| Tabie tennis | 


1c ee eee шш 


0 Swimming — | 
L 033 | Hi — 


TTTTTIIT. 


E Employee earns asalary of 500000 ID, ifhereceived a yearly allowance of 
5 X of his salary . Calculate the amount of the increase and the employee's 
salary after the ancrease? 


Ьа а яз а SSESSSSSSSSPSSSSSSSSSSSSSSSSSSSSSSESFSSSSESSSSSSSSSSESSSESSSE Шар ПЕ 4 Б АБ а Б Б Б Б Б ШЫ Ша а EEE ES Ё 


i What rational number does this percentage represent 55,5957 


; 00 Ayman says estimation of percentage for fraction xD 15 70% . If you think 
' he is wrong, correct the mistake 


au Which of two numbers эа апа тс has а а а estimated percent ? 


ЕТТЕ Write А problem about finding the percentage for increasing salary of social 


care in Iraq. 


44 


ТЕТЕ И. 


[деа of the lesson: 
* Learning the gain 
* Learning Rational | 

Division 


ST) 
т t == 


lot of people work in trade, 
ndustry so they gain money 
ey need in their daily lives. 
пе money they gain differs 
according to amount of profit 
ey gam from their trade 

ind industry 


Vocabulary: 
* Giain 
» Rational Division 


| 2-4-1] Profit or Gain 


You have learnt before the percentage and now you will learn the profit (gain) 
and rational division 
Gain is the amount of profit a dealer makes from his trade or industry. 


Example (1) 


Maher bought a car with 10 millon ID then he sold it with 
an increase of 10% . What is the amount of gain ? 


10000000 x 10% 
"ws 
— 100 10 


The amount of gain Maher got is 10 000 000 EA 
= 1000 000 . 10 


Example (2) If the cost of manufacturing a refrigerator is 300 000 ID and 
the ratio of gain is 5% . What is the total price of the refrigerator ? 


5% x 300000 The amount of gain 

5% = ES - 1 Turning ratio to fraction 
|. 10 20 
| 


= x 300000 = 15000 The ratio of gain 


15000 + 300000 = Total Price = Cost + Gain 


= 315000 The total price of refrigerator 


45 


| 2-4-4 | Proportional division 


If an amount of 40000 ID was divided between two people equality then the lot for 
each of them would be 20000 ID. But if the amount of money was divided with a 
specific ratio then their lots would be different. 


Proportional division: it is a certain division operation according to known ratio 


| Example (3) Samer and Ammar gained an amount of money of 150000 ID from 
their trade. If the division of gain between them was by the ratio 
4:6 then what 1s the lot of gain for each of them ? 


The ratio is 4 
6 
Amount of lots 4+6 = 10 
батегв lot 2 х 150000 
= 60000 


Ammar's lot S. x 150000 


Example (4) A factory of tires produces 2400 tires for small and big cars 
with a ratio of 4:8 . What is the number of tires it produces 
for ecah (small and big) ? 


The ratio is i 


Amount of lots 4 + & = 12 


The number of small tires is 


4 х 2400 = 800 
12 


The number of big tires is 
8 
— х 2400 = 1600 
12 


Example (5) Includes a commercial enterprise 20 empluyees , where the ratio 
of the male to female i how many empluyees male and female? 


The ratio is 


ba nua 


Amount of lots 3-- 2 = 5 
The number of the male 


i х 20 212 
The number of the female 
— x 20 =8 

5 
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find result of the following 


[1j 9% x sooooo0 [23 3% x 120000 | 5% x 200000 , 


| -f are similar 


іп example 1,3 


[4j 11% x 4000000 — [5] 6% x 350000 6) 4% x 100000 


Find the rational division for each of the following 
В 3:5 from 640000 3:4 from 210000 2:3 from 100000 


1 5:7 trom 240000 | | 6:7 from 169000 82 25 кот 121000 


1 2 Q7.]5are simulis 
1% тр Hom 1000000 


іп example 34.5 


E 3 from 25500 


~] 


1 from 320000 


Am 


16 Sport:A rectangular football playground with a perimeter 300m 
the ratio of its width to its length ts 2:3. 
What are the width and length ? (116 are similar 


lo axamphe 4 


Find the gain of the following 


10% x 45000 


Find the rational division for following 


20] 3.5 from 320000 С 6:8 from 42000 [221 5:9 from 280000 | 


PCCP LSC TPS SSP SSS SCS SSO SPCC SCS OSE SCS SCS SSCS SS SPS SCS SRA ACSA 


| Solve life problems СИС 


63) House: Ahmed bought а house with 220 million 
ID then sold it with a gain of 7%. 
What is the amount of money he gained 
from selling the house? 


Balls: There are 721 balls colored red and blue. 
If the ratio of the red balls to 
the blue ones was 3:4. 
What is the number of each? 


[ 5) Cards: Muhannad offered 30% of his cards 
group,if he offer 36 cards. 
How many card in his group? 


за ЛЛ ИД UD oU пш GO m UR UR т Ue We et Y шот f тш шт от шош шо ш BO 


26 Conclusion: 


Ahmed says the following: When we find any percentage 
of a number the answer is always greater than 
the same number ,Do you agree with his opinion? 
Explain this. 


Bl Fruits: 
Box containing the apple and orange if the ratio 
of orange to apple as 5:7 „Ном many orange in 
the box if you know that the total number of 
fruits are 367 


TITITPTIPTPIDLITITITTTITTTITIITITITITTIPITTFITIPTIFITITILPITLTPITIPIPIIPLTITIDITIDTIPTILTIIDIILIIITLIPIPFITPIPTPITTILIITITPITLIPF. 


Ж ш ш ш ш ш жон тшщ: ш: пш: ш: ш лы пш пы пш пы пы ыл иш пш Ll llb llccclcscclclclillilllr.lrlli 


SS SS SSS SSS SSS SES SSSSSSESSSSCSSSSSSSESSSCSSS a ee 


SRR SSESSSC SS жашв®ш ш шш жож о ош жоюш ТТТТТТТТТИТТТТТТГ ЕТ ТТТТГТТТТТТТТТ ТТТ 


г Think! 
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Idea of the lesson: 


Learning direct Iraq produces three 
variation million barrels of oil 
Learning inverse daily. ОШ is considered 
variation as Iraq's main source of 
Vocabulary: economic imports. Any 
Direct variation increase in its sales is 
Inverse variation an increase іп the 
country. 


Гу 


[2-5-1 | Direct Variation 


An increase іп ап amount according to ап increase in another amount with a specific 
ratio is called direct variation. А mount "A" is directly proportional to amount "B" or A 
and B are directly proportional if the ratio of A and B is equal to a constant number C. 
It written as А/В-С 


Example (1) 


If the price of two television devices is 500 000, what is 

the price of three devices? 

Let А be the price of the televisions and the amount B is 
the the number of television devices, where the C is the 
price of one television. 


500000 | 
Aa Ды, = 250000 = С 
B 2 
| Notice that price of a group of televisions. 
total priceof TV — . increases according to the increase in 
——————— — s: 250000 A Аы қ 
3 their number, so the price of a group of 
televisions is directly proportional to their 
3x 250000 = 750000 number. 


Motice in the schedule that the increase is 
a constant amount. 
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[2-5-2] Inveres Variation 


If a car was driven with a certain speed to cover a certain distance in two hours then 
increasing its speed will lead to decreasing the time needed to cross that distance so if 
the car was driven with 5Okm/h then it travels a distance of 100km in two hours and it 
travels at 100km/h then it covers the distance in one hour. 

Notice that increasing the cars speed results decrasing the time needed for it to cover a 
certain distance. 

If increasing a certain amount leads to decreasing another one with a specific ratio then 
this is called inversa variation. 

The amount of À is inversely prorportional to amount of B so the result of their product 
remains constant as C. 

АхВ=С 


Example (2) 


| А plane flying with a speed of 400km/h, it traveled a distance between two countries 
in 5 hours. if it flew at a speed of 1000km/h, how many hours will it need to travel the 
same distance between the two countries? 


Let A be the number of hours needed to cover the distance | 
between two countries and B is the speed of the plane. | 
АхВ-С 

5 x 400 = 2000km (this is the distance that the plane 
travels between the countries) 
- Ax 1000 = 2000km (when the plane flies at 1000km/h) 


A= ppc = 2 hours (the amount of time needed to travel. 


бо, the plane needs two hours to cover the distance between the two countries when it 
flies at a speed of 1000km/h. 


| Example (3) 


Complete the following table that shows the 
number of trucks and the time needed to 
transfer products. 


{Make sure of your understanding — Fill the tables below indicating the type of variation; 


19) if the price of 15 chairs was 105000 dinars, how 
many chairs can you buy with 140000 dinars’? 


1-5 ane semilla 


із example 1,2,4 


g A bicyclist crosses distance of 3km in 9 
, minutes, how much time does he needed to 
cross 15 Кт? 


€ M чт ост = — тзт к чт тост сто чю oom omo o momo тот отот тот отот тот отот тото тош ommo moo momo momo momo momo 


Gale the иша 


Complete the following tables and mention the type of variation. 
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( Solve life problems 


4 8 Print: Ahmed types 30 words in a minute to finish 
his work within 15 minutes, if he types 90 words how 
many minutes will he need to finish? 


= ж 


181 Paint: Isam painted a room with anew color 

~ within 12 hours, if Riyadh helps him to paint another 
room with same dimension how many hour 
they need to finish (considering that Riyad 
complete the work with the same efficiency and 
speed as Essam ) 


m:* чы m m d Gm OD Gs AO RAO UA A GR GS GS GA US GR Gs US Ge OUO CU, RS ws UG d GRO 


30. Production: A factory has two machines to produce 
candy. It produces 300 boxes in a week. If a third 
machine was added to the factory, how many boxes 
it produces in a week? 


in one hour. How many meters of fabric is produced 


: їй) Sewing: A sewing factory consumes 300m of fabric Ж 
: in 5 hours? 


St ак эе че PS SS SSE че LL SESE SESE EE ESE SS SS SSE SS SS SSS SESS SESS RSS д д 


(mwe а ч 


WA bread-baking oven has got four workers who bake 
200 kilos of flour within 18 hours, How many worker 
does the oven need to bake 300kilos of flour during the 
same period? 


Че ш тш шош отт тн ee ШШ 


Pom aom mom db Ge а 
ores ee т 


Write A problem about an amount of money firstly distributed among three people and 
secondly distributed between four people. Indicate type of variation among the 
number of people and their lot from the distribution. 
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Squared and cubic roots of | 
play an important role іп 
mathematical operation іп 
different sciences. But 
sometimes we see numbers 
of no cubed or squared roots 
because they are not 
complete squares or cubes. 


[2-6-1] Estimation square roots 


You have previously learnt the squared roots and now you will learn the estimation of the 
square and cubed roots. 

To estimate the square root of a number with no square (a number that is not complete 
square), use the closest square root of a number greater than it (a complete square} and 
he closest square root (a complete square) of a number less than it. 

Choosing the estimated roots of a number is done according to how close that number is 
to a complete square, if it is closer to the smallest complete square, we choose the 
numbers 1, 2, 3 after the comma as shown in example 1 (i), but if it was closer to 
greatest complete square then we choose the numbers 7, 8, 9 after the comma as 
shown in example 1 (ii). If the number is at the middle of the smallest and the 
greatest complete squares then we choose the numbers 4, 5, 6 after the comma, 


Example (1) 
(i) Find ‚Д7 using the estimated roots. (ii) Find JT using the estimated roots. 
17-16 7<9- У7<3 
17<25 = 4/17 <5 4<7->2<У7 
16<17 = 4< 417 2<N7 <3 
4< 417 «5 


The smallest and the The smallest and the 
greatest numbers are greatest numbers are 
compared below; compared below: 


25-17-8 9-7-2 
17-16=1 hee 


The number 17 is closer to The number 9 is closer to 
16, therefore; 7, therefore; 


417 = 43,42,41 JT 29,28.27 
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Estimate the length of one side of a square piece of cloth 
which area is 10 cm*. 


Are of a square = Length of one side x itself 


саза: йак Ф604 
ЕТІЛІЗІТІТТТҮІТІС 
ЗТШТТІПІТЛІЗ 7727117 
*é4ebhhbhetbbdobpbese 
кееетавовавегейзфеьейфее 
[ZILILIIIIITIIEILLUIL 
Фәйкаебегфеәежереіе- 
212524524422 GOEEE 
“ефезевеевгеедеәйшкегее 
Фегаағвезатгейжегііьй 
ЭТТ ТЗЗЗТТІЗЛ ERED 


*$ebeásheeterthébhbtbtert£ 


Therefore length of one side is; „10 


1016 254/10 «4 greater complete square close to 9 


10>9-» ЛО > 3 smaller complete square close to 9 


Неге 10 is closer to 9, so, the result can be considered as 3 


Example (3) Find estimated root of ,/28. 


The closest complete square greater than 28 is 36 
The closest complete square smaller than 26 is 25 


28 <36 => 428-6 
28 >25=> 28» 5 


5« 4/28 «6 
Therefore the result is located between 5 and 6 
428 = 5.3,5.2,5.1 50, the result can be considered as 5 


2| Estimation of Cubed Roots 


To estimate cubed root of a number that does not have cubed root use the cubed гоо! of a 
number greater than it and the cubed root of smaller number than it. than find the 
estimated roots. 


Example (4) (i) Find 430 using the estimated roots 


30<64 = /30<4 The closest complete cube greater than 30 is 64 
The closest complete cube smaller than 30 is 27 
27<30 < /30>3 


3< 4/30 <4 


64 - 30 = 34 The number 30 is closer to 27 
30-2723 


386 ~ 33.32.31 So, the result is similar to 3. 
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(ii) Find 4201 using the estimated roots 


T 
АЛЕ Meni аши complete cube greater than 201 is 216 


— Th De 5 ius 
125 «201 > 4201 > 5 в closest complete cube smaller than 201 is 125 


5< 4201 «6 125«201«216 


216 - 201 = 15 The number 201 is closer to 2016 
201 - 125 = 76 
90) = 5.9, 5.8, 5.7 


Estimate result of the following roots 


ve В /50 vin О :1-12 are similar : 
- I3 4370 В лз [8] Jos to Ex:1,3,5 
0 20 КЕСТІ E ево 


aa Area: A squared piece of land with an area of 145 т. 
Find the length of its side using the estimated squared 


roots. 
Q :13 is similar 
to Ex:z 
( Solve the exercises Estimate result of the following roots | 
| Lr B Vin | 
E Pur E vss | 
1% г 8 ут | 
Bl л В /710 


йш шшш ш ш юш ш ш ш юш ш ш ш ош ш ош ш ош ш ош шош шош шош шош ш ш ш ош ш ош шош шош шош ш ош шош шош шош шош шош шош шош шош ш ош ш ош ш ош OA ш ош ш ш ш ош ш ош шш шш шш й 


Solve life problems uaa | 


22 Garden: А square shaped garden іп a house with an 
area of 101 m? estimate the one of side of it using the 
squared roots, 


23 Drawing: Hussam drawed a small square shaped 
picture , its area was 635 ст, estimate the length of one 


side of the picture using the estimation of sqiuared 
roots. 


Furniture: Bashar bought a square shaped carpet, 
its area was 22 m*. Estimate the length of the one 
side of the carpet using squared roots. 


25 Area: Square piece of land shaped side length 10m , and another 
land area of more than 20 m first plece, Estimate using square 
roots as the side length of the second piece. 


LIII LOL uo Le Lu Lu опт Ll Lu LS отт эко шт опт пт опт ош LL LL Le La] Cu Lu чш ai Li пш от ош чт опт сш шт пш оошот опт пт отт отт пт озш ошо от Lu Lil Le Lal LG LG Lu Loi ;! La шочшо ош шош ошо L1] o Áo! Áo LG a шт опт ошоо отот ШЖ 


Find the results of the following expressions, by | | 
using the estimation of square roots. 


2 426 7-437 94/97 | 
Е.- 8-7 вш | 


жоош = о ч alld чш шы ш ш ч ш ш + ж ш ш ш ж ош ш + жш ш ош шош шоч ч ш шош шош шо я ш ш ш ш ош шош чш ш шош ш ш э ч е шош ж шш ш ш ош шош ж ч ш ы ш шш ж LIE 


( Write A problem about using the estimation of squared roots in finding the 
squared root of a number such that its squared root is greater than 


25 and smaller than 26. 
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Chapter Test 


Express the following numbers and fractions in the form of rational numbers 
| - 
ІП 49 2 0.29 Б] 23 В ғ 51259 


Compare the following numbers by using (=, >, < ) 

| 9 4 m 12 б 4 | 12 
б — = 71 — = ---- oa 

16 [ | 7 o 25 8 5 100 300 
Arrange the rational number from the smallest to the greatest 


9 53,41 5.4 10) 74,35 Е ЕП 45.422. 5 


Find the result of the following operations 
4145.35 pmi gg.o-(2s BB 76+(65) 


9 5 0 4 

7 19 8:3 TE 
mde сер 8.4 x (-3 Se gar 
4 6 9 7 Qj 84 « (3) 9 5 


Write the following rational numbers іп form of percentage 
8 3 4 3 
20 — өтілі id: — 
LOO 20 4 E 5 m - 


If the ratio of gain is 90%, estimate the gain for the following numbers 


20102 B3 1250 3624 37] 5487 б] 20312 
Find the rational division for each of the following 
29 2:3 from 15350 30) 1:2 from 216 4:5 from 1800 


82 A rectangular computer screen, the ration of its width to its lengthis 2:3 and it's 
perimeter is 130 cm . What is the length and width of the screen? 


33 A street needs 25 light columns, how many columns do three streets need to 
enlighten tham? 


(Sd A piece of ground was divided to three pieces, each piece's area was 400m* 
What is the area of each piece, if it was divided to six pleces? 


Estimate the following roots. 


Bva 88 7а 31050 36/0 39/20 40:76 
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polynomial 


ы 


Algebraic term and similar terms 
Additon and subtraction of similar algebraic terms 
Multiplication of to algebraic terms 


"Lem 


Numerical value of a polynomial E кл 


Funtions and organization of the agenda in tables 


Е? = 


“с. WE — 7. 
Oi See 


Football stadium contain foot on x compartment attended to watch the league match 95 
"UM people in each compartment .you can use the Algebric term 95x to calculate who many 
ЖА) to watch the game. 


ызы. 


 14-+15 „1... Se 


E (5+35)+9............... ЕЕ: 
BE ay... В asy ee 
Use the ordering operations and find the result of the following: 
 (6-т7)х (10+4ў]-20 [ оо+4+2х(-2) 
[9] 50+5+4x(-4) 10 5-6 « 1044-2 х (-4) 
(fü 56 +7) +(60+3) (12) (6 * 20) +2(-4 )+6 


Find the value of the following algebraic expression: 


Э ax.e , Х-3 @ эх+з , Х-4 

ІЗ 7(x-3) р Х=-1 [3.436 y-4 . у= 

Е |-]-»y-25 , у--5 []37 +4 ‚ 2--1 
Solve the addition and subtraction equations for the following: 

Т xog Б z-4=8 Gi) h+3=12 

27-72-24 B3 у+3=9 21 v-5=10 

yl = 1 Ba) х +1-101=5 ЕЙ 416*y-4 
Solve the multiplication and division equations for the followings: 

2 x-8-2 29) 7+6=3 80 r+ У49 -7 

71 x y 2213 EJ 8 ху=64 Bd 7хк-42 


Find the value of the square and cube roots for each of the fiollowing: 


Elva В моо Мой Шола 
E гооо 1625 | 44) 216 
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Idea of the lesson: 
Leam the algebraic terms 
Leam the similar algebraic terms: 


The following figures represent 
different styles of the number 
Vocabulary: of triangles in each shape 
Algebraic terms 

Coefficient 

Variable 

Similar algebraic terms 

Dissimilar algebrai lerma 


(2)(1) (2)(2) 


UE UN NUN UN UN CUNT 


i) What is the value of x in figure 47 
1) The number 2 is called a constant (factor) and the symbole ei 

x is called a variable. 
ii) While the (2X) is called an algebraic term. (2)(4) (20 X) 


Қісеһгііс term 


It consists of the multiplication of two parts, the numerical part (factor) and the symbolic (variable) 


Example (1) Find the number of the triangles in figure 4 


We draw the fourth figure by forming right triangles. 
So the number of triangles із 16 or (2)(B) 
and by the symbols it is written as 2x where x8 


Example (2) Determine the coefficient and the symbolic part of each of the following 
algebraic terms 
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| Example (3) Health: The algebraic їегтв-_ is used to calculate the amount of blood in 
| human body in liters where Н is the weight of a person in kilograms. 
Determine the factor and variable in the algebraic term. 


HL 
Ts =15 Н 
l 
5 


== =factor (coefficient) 


1 
Н =variable 


similar terms 
They are the terms that include same variables as their powers while factors are not similar 


Example (4) Determine the similar terms among the following algebraic terms: 
L wy, b, 46d, 3zy, 5d, > zy, 15b , x^, 4wy 


4 2 
| Look for similar variables with similar powers 
Similar terms: 


{54,464}, (2 зу, Эу}, (15b, b], E wy , 4wy ] 


This terms have the same variable 
While the term x* does not have a similar term 


Example (5) Match each algebraic term in the first colomn with 
| similar to algebraic term in the second column 


i) Find the similar variable to the same power. 
ii) Draw a line from column one to column two- 
iii) Repeat the same steps for the rest of the terms. 
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Write the coefficient and the variable for each of the following algebraic terms: | 


«t -40 x? y* 2... coefficient , ...... variable 


12 TIE А Q 1-5 are 
-5 Wz ......... coefficient , ......variable similar | 
қ "" to example 2 
3] Tabe ......... coefficient , ......variable 
[ + hk ......... coefficient , ...... variable 


100еа ......... coefficient , ...... variable 
Write five similar terms for the following algebraic term. 


Р E & 
da - 5.4 
X y ЕЕ ШЕ 4444----ч-- Pe -е4жеіз-ңа-е---е--з---- ++ 


Determime the similar algebraic term: 


AY XE Es ZY KY үле. 
ux а)Ї1— bi H= есніІ--- (70-1 T - 

4 | y х ) z similar 

Bl Sx'y а)бх?у b)-6x^y с) -6x^y io example u 


; 10 | -8 [rv ss coefficient , ...... variable : 
н an) м 121 Fk... -enelficient , ...... variable : 
3 + ТУ aos: coefficient , ...... variable i 


X 
ES о — coefficient , ...... variable 


: FB | -5 ку a)5xly Ь)5ху? с)12ху 


' Determine the similar algebraic term: 
н V8 zw! a)2z^w* b)8zw c )06z^w 


White five dissimilar terms for the following algebraic term: 


a 
A ree, 


Corece ree ee eee ee eee eee eee eee eee ee ee ee eee eee eee ee ee ee eee ee eee eee et eee КҮКҮКТҮ ЛЛК ҮҮ 


CAS 


17 Sience:The algebraic term 2% is the distance that the. 
body moves it when falling off a height in x seconds. 
Determine the coefficient and its variable 


та Shopping: Sarah took note in the selling record that шы 
she sold 4x? clothes and 10xy of bags. Determine the 
coefficient and its variable according to Sarah s 
notes about the sold clothes and bags. 


19 ZOO: A paralelogram shaped zoo with an area of 
122*yw, determine the coefficient and its variable 


TITIITTITITITITITIITITTITIITITITTITIITETIITITITIITIITITITITITITITITITI 


ТҮЗТТІТІЗ жо шошо ж ш шош шош ш шакар шош шош ш ош ш жою жоюш шош ош шш юш ош SSS щш ж ш э ош шшш шр т жою шош ш шов ав п ар т юш оштв ee 


ТЫНЫ... i—i 
Challenge: The area of this shape is 12nm em 
Determine the coefficient of an algebraic 
term and its symbolic part mem 
ч —„ 


Open problem: Ifthe relation + xy represents 
the area of the triangle. give an example form life | 
represents that relation i 
Determine the coefficient and variable : 


Numerical sense: A pharmacist sold 
patient а traantment that cost 10 xy and another 
pharmacist sold it with 12 xy, are these terms 
similar? Determine their coefficients and vanables 


i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
1 
i 
i 
i 
i 
i 
1 
i 
П 
i 
' 
П 
i 
D 
П 
П 
D 
i 
П 
t 
П 
i 
П 
П 
П 
i 
П 
П 
П 


Sura has a piece of 
cardboard in me shape of деді 
an equilateral triangle. 
How can Sura find its 
perimeter ? 

(Ax ст 


я a " е LI * LJ 1 LJ 


| 3-2-] |Additon of similar terms 


Addition of similar terms in order to add similar terms write them in front of the symbolic 
part and add their coefficient 


Example(1) Find the shape of perimeter above 


Assumming that the parimeter of the triangle is P 


P=AB+BC+CA Write the rule of the perimeter of a triangle 
P=4X%+4xX%+4x Substitute the length of one side 
= (4+4+4)X Add the coefficients 
-12Х simplify 


the perimeter of the a cardboard piece is 12x cm 


Example (2) Add the similar algebraic terms 
| Jin HR 
We ,-у Wz 


умна es Ck 


) wz- Š 
ii) 5х2у?у* , Dey’, ye 
( 5-12 ES іу Add the coefficients 


23+ 60+ 1 + 60+ 1 а 56 Mp Equalize the denominators 
( 5 уху z 5 у 2 Simolity 


ін) |-4| Pv , Үдгу, 2ғу 


(44+24+2)Pv=8rv 


| Example (3) Geometry: А rectengular playground with specified dimension 
Find the perimeter of the rectangle. 


the perimeter of the rectangleis M A лады 
M=AB+BC+CD+DA 
= Зу + 2x + Зу +2x 
= (3+ 3)у+(2 +2) x 
бу + 4x 


(2x)em | (2x)em 


ЕТІ 


so the perimeter of the rectangleis бу + 4x cm 


1-2-2 | Subtraction of similar terms 
When subtracting similar terms, subtract the coefficients i.e the minuend is added 
with the additive inverse so the subtraction operation is turned to addition 


Example (4) Find the result of the following 


i) subtract 2xy from 10ху ii) from 24 z^wy subtract -3222у 
= [xy - 2xy 24zwy -(-32z^wy) 
=(10+{-2))ху ( 24 ~ (-32))z'wy 
= ху = 56zwy 
iii) from 9r v^subtract| -6 | rv? iv) fromy 169 hk subtract 7hk 
= Orv" - Orv? = |3hk - 7hk 
=(9-6) rv? =3rv _=( 13-7 )hk = 6hk 
| Example (5) Find the result of the followings 
i) from 15ху2 subtract -15 xyz 1) from, hk subtract “ак 


(те шш subtrahend | 


=(1 5-(- 1 5))xyz кшмге the coefficient 


( mirued- subtralend | 


= ( 15 + 15 | ХУ? = { m T q subtract the coefficient 
= AJüxyz =| + + +) hk equalize the 
denominators 
= ( і 2n. simplify 
= 13 
14 hk 


65 


= SPSS шшш шшш шшш ® шш ш ® шш ш ш шш ш ш шш ш ш ш шш ш ® шш ш шш шш шш шош ш шш шш ш ш 


| Find the result of the addition of simillar terms far each of the following: 
ГІ 6wz , Mwe ,18wzi 


5 Дх? 2x*, 


Find the subtraction result for each of the following: 


ІСІ А squared piece of land with dimension as 
shown in the figure, find the squares perimeter 


тт-иеаттж-тт-те-тжете-т-е----т--- 


Q 1-2: are 
similar 
to example! 2 


ж а» а-в лы лы лн а SSS а» 


3-G-ore 
similur | | 
tor example 4.5 


Add the following similar algebraic terms: 
[e] -5х E 2 
[89 xyz ‚ 10хуя , 20ху? 
| ope: A kgz longs 
Ш 2- ае, L- nie , hk 

Subtract the first algebraic term from the second for the followings: 


[3] 4xyz . l6xyz 


l p l p 
H- bk. zg Wk 


[ ] ору, -siev , 


SSAC SRST SS TSS SS ш 


= == аа 


ШІ >огу , 40гу 
13 |-9ьа, |-20/аЬ 


l agb: . l2ab* 


в а е аы ы ыан а а в 


аз ЛЛ ЛЛ эк пт эк т Lu LL эк пт ок ш эк пт т Lo s опт Lo a IS IG ЛЛ ок т копт ок ош эк опт шк т ш т чк пт La LZ I эк шк пш шк тт шк то шк о Е 


3|rv 


B. 169 ху, 13x*y , x'y | 


: Пе] Stationery: Ahmed sold stationary with 6k 
: dinars and Mohammed sold seem with 10k 
dinars. Find how much they both have earned? 
| { Find the subtraction result of the algebraic term -6hk from each of the following terms 
i) Thk ii) hk 

iii ) 3hk iv ) |-LO|hk 

v )(-5 )hk vi) V216 hk 

vii ) hk viii) 425 hk 


Find the result of subtraction the algebraic term 10x^y form each the following 
alaebraic terms 


iW 100x'y ii) -Bx'y 

lil) 4х?у iv )-l2x"y 
| viii)20 ху vi )-5 x'y 
; vii) 15x" у vill) 2x' y 


' 19 Challenge: A triangular piece of land with perimeter(9xy) m. If the addition of 
two sides is(5xy) m. What is the length of third side? 


' 30 Open problem: A ranch for raising rabbits 

contained 50m?n female rabbits and 20 mên 

- male rabbits, what is the sum of the rabbits in 

н the ranch (both male and female ) and what is 

: ihe sum of their difference? 

- 2i Numerical Sense: The algebraic terms 18x, 23x, 23x?,y? either you add 
н or subtract you get the result 5x, Ту? find the unknown term. 

|. Write 

) A problem from real life solving the addition or subtraction of similar terms 
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eee | 


In alongside figure, ( a Dm ітп 


а rectangle with the 

dimension Sy, 3x in 

meters. What is its (3x) (3x)m 
area 


U— dm - 


Multiplication of Two Algebraic Terms 


When multiplying an algebraic term with another algebraic term, their coefficient are 
multiplied first then their symbolic parts 


Example (1) 


Find the area of the rectangle in LEARN section: 


Suppose that the area of rectangle A 

A-(length) x (width) 
А = 3x x 5у Write Ihe тие of the rectangular area 

= (3) (5) (ху) Multiply the coefficient and multiply the veriables 
А = (15) xy Simplify and find the result 


So the area af the rectangle = 15 хут)? 
Example (2) Find the result of the multiplication? 


| (3zw)(6xy) |-5 [zw (449 rb) 
= (36) zwxy) = (SX TN zwrh) 
= I 8zwxy = 35zwrb 


Find the result of the multiplying all three terms. 


ств), id Кат, 
(Pe It £) (+ 3 )(h^ k* L*) Multiply the coefficient and multiply the variables 
| 

-8 tke Lt Simplify and find the result 


15 
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T the arva af the Irtaugle ix A 


=K AX y Write the rule af the perimeter af a triangle 


Example (4) What is the area of the triangle if its base is 4x and its height is 8y meters? 


When multiplying an algebraic term by an algebraic amount of two terms or more, we 
multiply the algebraic term by the terms of the algebraic amounts by using the distribution 


Example (5) 
Find the result of the following 
Use the figure to find the result y 
and the width x*5 draw a rectagnlae with 
the length 


Suppose that the area of Ihe rectangle is A 


A= v( X--5) Thearea of the original rectangle 


Ai =yx the area of the rectangte | 
А. = Sy the area of the rectangle 2 
ASA + А: 
У( х+5 у= ух + Sy by substituion of the area 
у(х+5 )= yx + у using the disinbution porperty 
| Example (6) Find the result 
2x (3y - 52 - 9) + (Z+3+3y) 


2x ( Jy -5z+9) using (ne distribution 
j po 


2x ( 3y ) - (2x) (52) + (2x)(9) 


| 3,3 


5 


| ' ; Aia 
rperty — (Z + 34+ 3y) using the distribution 
5 ( y) porperty 


| | | 
бху -10х7- 18x simplify and find the result! 7% (27) Teen (3) +-=- Gy) 


—— +-=—+-®—у simplify and find the resu) 
72 ы | 
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|Example(7) Industry:A factory for making soap has a special offer for the distributors so 
that if one distributor bought 4 boxes, each box contained x oieces of soap, 


7 free pieces soap were added too. write the relation which represent the 
request one of the distributors for 10 offers... 


4х 4-7 ihe member of soap pieces tor anc offer 


IO ( 4х + 7 ) fhe member of soap pieces for 10 offer 
IO ( 4x ) + 10 (7) use the clistribution porperty 
40x + 70 Злу 


ШЕ е veer snl ЕЕ Find the multiplication result for the following : 


ІМІ-ІЗ ure 


: деб УЕ 
B] 15х(4у)......... Б) 20x (Зу?)......... E 12 n (5m) ........ | 
Bg -32 (4w*)........ ІОН? (4К2)......... 17n(m*3) ......... 
В 4x (ву+а2+5)......... [E] 6z(3z+w'+2m+3)........ (5) 7(2x7+52) ......... 
i. 30(9h-4)......... [i] 3x'(4z*y-1)......... [Г] 14(5w'+y*) ........ 
ИЕШЕ MÀ 
Find the result of multiplication of the following : 
: Tx(5y) еее “ЕЕ Зун), а 
| G3) 3h(2x+4n) ........... | 2kQm?3n) .......... 
 Шізусхазхн)!..... Шақа Luo. 
: Ү4 (2m+7n) — € zw'(3x44dy1).... 
| N29 (Эу ааа I-x| (y 23)... | 
: ЕЗ (б0х104)......... [+22] JAY] ры. | 
: Y 25x (152+4у).............. | 


LSS SSS SST SS SSS SSS SSS SS SSS SSA SASS 


ila aie ТРИАС ГЛ ре 


Healty:The averege human heartbeat of an 
unsporting x year old male is given by the 
rule n(220-x) and for the female п(226-х) as 
their hearts work with a percentage n out of - 
their maximum power. Use distribution to 
make the rules in the simplest form. қ 


S22 ол тн жн тж т жж ж-ш 


m m ш шош ш ш ш юш шшш ш шшш юш шош. шш 


: B3] Sport: A rectangular basketball playground 
with a length of 3x* and width of 2y*-4y- 1. 
What is the area of the playground. 


тт жент шш т о тот т т т о ш т тш шт тт ттш ш ттт ш опт а 


second consist of x carts, the third and fourth 
consist of y carts. If each cart is enough for 
60 pessengers then how many passengers 


: ЕЗ Transporration: Four trains, the first and 


тошт от т ш PPP ee 


=ч + ш ж ш ш ж + ш ш шш шош ш ш + ш ш ш шш © ж чы ш ж шош шо + + ж ч ж ж шш ш ш ш 4 ж ш ш ш ш + ш ч ш ш ш ш ж ш ч шы ш + ж ж ш ч ш + шо ж ч ш шы ы ж 


3 Challenge: Ifthe algebraic amount із 10у2-5у+3 and when multiplied by ап 
algebraic term the result is 30y"- 15у+9. What is that algebraic term? 


Open problem: Give a problem from real life about the area of a figure whose 
base is x? and height is Зу+5 


Numerical sense: When multiplying the algebraic term 10xy by the algebraic 
amount (224210), What is the result of the amount? 


= тош тот от т от ш топтошо т SP ST ST TT TT ST TST TP EP SSS 


Write 


Look at the equilateral triangle, 
if one of its sides was 4h+2k in 
meters where hz2 , kz4. 
Find the perimeter? 


(4h + 2k) 


Each veriable in algebraic term or polynomial has a numerical value or more when it 
substituts it gives the numerical value of the term or the polynomial. 


Example (1) To find the perimeter of a triangle 


First method: We can substitute the variables h and k to find the length of one side 
then add up all three 


Suppose mal the triamgle s perimeter = P 


Р= ( Аһ+2К)+ ( Аһ+2К}+( 4h+2k) Witte the low of triangle perimeter 
P-[(4(2)2(4)y- (4(2))2(4)) (4(2)4-2(4))] Substitute the values of h=2, К-4 
= 16+ 16+ 16=48 simblify 


So the perimeter of the triangle is 48 m 
Second method: Add the algebraic amounts then make it up for the values h=2 , k=4 


P = (4h+2k)+ (Ah-2k)HH(4h-2k) Suppose that the triangle perimater is p 
=(4h+4h+4h)+(2k+2k+2k) Write the rule af triangle perimeter 
=(12h)+(6k) 

-4 12(2))+(6(4)) substitute tha values of h=?, kad 
=(24)+(24) 
=4R m simblily 


So the perimeter of the triangle is 48 m 
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Calculate the value of IET 4 Vy where 


ixi 
zm 


substitute x=-2 , у = 8 


+ 

bJ 
E 

s 


гі 


simplify 


ll 
ja je 
ка 
5 
— 


result 


- 
M 


nple (3) Geometry: Find the perimeter of the following figures if h-7 , k=4 


(3h + 5k) 


атта (2h+ 3k)m 


Suppose that perita of the rectangle is P 
P=2 *( Width + Length ) 


Р=2 | (3һ+5К)+( Sh+7k) | е | | 
| rite the rule of the rectangle perimeter 
= 2 [ (3h+5h)+( 5k*7k) | 
= 2 [ (8h)+(12k) | 
=2[ (8(7))4(12(4)) ] substitute h=7,k=4 
=2[ 56+ 48 ] 
a4 [ 104 ] vinmplifv 
- 208 result 


So the perimeter of the rectangle is 208m 


Suppose that perimeter of the squareis P 


P=4[ (2h+3k) | P=4 х( Length of the side) 
= {diay | distribution property 
=8h+ 12k add the similar terms 
=8(7) + 12(4) substitute h=7 . k=4 
= 56 +48 simplifv 
= 104 result 


So the perimeter of the square is 104 m 
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Тһе sum of all its sides = P 
Р = (2h+k) + (2h)+(4h+2k) 
= (2h+2h+4h) + (k*2k) 
= (8h) + (3k) 
= 8(7) + 3(4) substitute 


add the similar terms 


= 56+ 12 simplify 
= 68 result 


Зо the triangle's perimeter is 68m 


Find the numerical value for the following expression. 
: o m+m-3n7+4 , m=3 , n=2 SEEN 
3 5Х--Туч4х-2, х=4 , у=5 есен 
W+W}Z+Z? , W=1 , 2--2 
She+12K , h=2 , k=l 
3 4+5a+15b, а=2 , b=2 


6) 8w-7z-l2 , w=3 , 2-3 


.. [f] Find the perimeter of the figure if. x-5, y=1 , m=3 


(2х + y) 


(x + m) (х + m) Qj f, же 
similar 
to example 1,3 


: — Calculate the value of each expression if a=9 , b-15 , x=3 , y-8 
ТЕ p-5xy áb-5a (19) 2ab 


4y--8x-6 ПЭ 7у+4+5х 3 у?-5а 3 
ШЫ 12 ту By 


пою ш = = =з ш ош ш ш шош ш ш шош шош шош шош шош ш ee ee Л КҮ ҮЛҮЛ l в 
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· Choese the corect answer for the following: 
| Bes... , x=2,y=4 | 
| a) 18 b-2 o7 d)-18 | 
Bt „ #=2 0, хі, у-2, z—6 
: a)-227 — 9227 9-205 d) 205 | 
| “+ каллы = ‚ Х=8 , у-2, 2-5 | 
| 2 b)2 2+ d)-2 | 
; 9 [Жу | men ‚ Хш-8, у--3 : 
3 a) -5 bi os d) -11 
| xe vy — sXxX-2] 4 ysg | 
| a) 5 bo еуі 48-1 : 


= жш ш ш ш шш ш ш ш ш ош ш ш ш ош ш ш ш ш ош шош ш ош ш ш ш ш ш ош ш ош щш ш ош ш ш ш ш ш шош шош ш ош ш ош ш ш ш ш ош шш ош ош шош шош шшш ш ш ош ш ош ш ш ш ш ш ш ош ш ош шош шош ® 


Salve life problems 


a9 Temperature: Relation between celsius 
temperature and Kelvin temperature 
is K=273+C Find the temperature of 
K if C=-10 
Bil Econemic: | 
Ahmed gets а constant salary of 500 thousand 
dinars, and 5 thousand dinars for every extra 
work hour. During the month he worked for (M) 
hours. What expression represents what 
Ahmed earns through the month and what is 
the numerical value of the expression if M=50 


58120 


VEN 
“H 
= 
= 
г 
= 
ж 
в 
= 
=! 
F2 
D 


TILITIETITEETBETETTETETITTETETTETTI 


-е-з--ж--е-е-ж---------------------------------ж----------------е------------т---е-е--------- 


Challenge: А rectangle whose perimeter is 28 cm 
has dimension as shown in the figure 
What is х? 


(xl) 


А comparison between the expression and the numerical value and 
give examples. 


See ee ee Е 


ш ож аш а шы 


SS пс Р п лад лл лл қа вз лл лл аз лл ЛЛ eee зт т т гт шош от ош гош ог шсш шсш ш т шток т с ee ee Р 
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lden of the lesson: 

* Know the function and 
how it organized in table — 754 earns 15 thousand 

| * Finding the function rule dinars a day from the market. 

What is the amount of money 


Vocabulary: | 
EE he earns in five days? 


. Function 
s Function table 
s Function nile 


Bh EDD EL 


Function: is a relation which determines one out put value for each input value 
Function table is the table that arranges the values of the input and the output, 
Function rule:is the formula used the substitute the input value in order to get theoutput value 


Example (1) Find how much Zaid earns in five days. 


Inputs, outputs and function rule can be arranged in the following table. 


arr ІШЕТІН Е-Е 
[5 SS 


| 


50 Zaid earns 75 thousand dinars in five days. 


Example (2) If the function rule is x^- 4x«1 Make a table to find the outputs 
for these inputs (2,4,6, 8) 
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i) function ruleis 20x7 


li) function ruleis x? - | 


lii) function гиев X +3 


iv) function rule is + -1 


V) function гше із -3x 


аё "ш ттш ш =й шош © ж TTS ттт ш тош ST TTS TE ET тт & шот от ош шош = ош шош = ош ҥш = ош т тоҥ ш ш тҥш шҥт a 


Ін 
similar 
lo example 2 


c 


Sere see 


E! 


^» make a table and indicate the outputs. 


тож т о = тошок “оошо т оҥ ош тт = т 


Write the function rule for the following inputs and outputs: 


ia If the function is rule | y| + 


SSS SSS + е жо Ош чо + SSS SHES SSE SSS ош шош шош шош жш ш = жож жою жо шош жо ош ш ош шош = жоя; = жоот + SSE т жоя я = очо; 


4 If the function rule is | w | +w x 2 what are the outputs for the following inputs 


ж жш ш ш ш ш ш ош шош ш шош ш шош шош ш ош шош шош шош шош ш ш ош ш 
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Giraffe: A girraffe sleeps 4.5x +1 hours daily. How many hours does the girraffe 
sleep in five days 


EN Correct the mistake: If Zeena is 10 years older than her sister then the function 
correct rule is 10х+1. Is the answer correct or not? Explain your answer. 


9 Open problem: Write a problem from real life 
that can represent the function rule y**1. 


rule 100*25y to count the money where y is 
the number of months, How much money Ali 


| ІСІ! Numerical sense: Ali used the function 
collect in four months? 

i 

i 


® = шж жож жа ш ш шош ш ош ош жш ш шош ® ож ш ош. жоё ш ж. ж ж ш ш ш жш жою © ш ож ож ш шж ою ш ТІС юш ж ж ш о ® & © шш ж в жою ш шош ш ш жж ж шщ жш шшжв 


Chapter Test 


Write the coefficient (C) and the variable (V) for each of the following algebraic terms: 


ЕУ В 252y DE 
Үй гу By, shee 


| Link each algebraic terms in row 1 to the one similar to it in raw 2 


14 xy - угу [АШ 15у V625 rk 
5 3 
үтігі 


Find the result of the following algebraic terms: 


ГЕ sz'h- 7zih + 2h 9] | -3| xy +4xy + 3xy 
"A M l , Ма; Б, | 3 x | 1 
0 сауса ху tie zy  6һк+-— bk + 9hk 
| 1 7 2 7 1 1 3 
алы» eem H 2 2 л- ГҰ-. ' 
i 5 ab 10 аһ?+ 5ab 11 drwg ГУ ary 
19 ay . ӛсу: + тку \0ху? - 8xy! + 4xy? 
Find the result of multiplying the algebraic terms: 
0 2x yt8z +4) 2у(х+2 +7) 
ПЕ ( 10x )( 12у) fis) (бху) (эх) 
Bg 1-21062+6) 05 (х+у+1) 


Find the numerical value of the following algebraic amounts: 


В аву + 6y +z w=2,y=4, z=] 
Ей 2h?- 3k +1 һ-5,К-6 
3r + 2v + 16 r-3 ,v=7 


25 Make a table for the rule of the function Зу + 10 for four values to the variable у. 
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ест. у 
hu 


The Sets and Operations on Set | 
| 


Solving Multi-Step Equations in Z 
Solving Multi-Step Equations in Q aa . 
Inequalities and the Properties of Inequalities 

Solving Inequalities by Multiple-steps Inequalities 


The male Rabbit eats М gmof fodder daily and the female rabbit eats 100 gm 
. daily more than the male . If the male and female eat 500 gm daily you can 
| express what they eat together by 2N + 100-500 and you сап solve this equation. 
| and finding the value of N which represent the amount of fooder that male rabbit 
will eating in one day 


Solve the following open sentences 


Д (-6)+....=15 Ej-54..--20 В... -13--33 
CNET Dco: ..--3 a Х(-5)=35 
7] 499... 7 ГЕ (-84)-....-7 9) ...-(-3)-12 


Find the value of the expression for each of the following using the given value of the variable 


( =й fii) (36-М)-3(1-М),М-6 

13 |-12|-Х:-24, X=2 2Ү-4-|-241-2Ү, Y=-6 
Solve the following equations 

14 Х%80-30 15) D- 117 - 55 [ 54 - Y =| -e4| 
13 4x L- 48 1] X+ 3 --21 ПӘ) 11N = - a8 
|-6| х M = 66 20 125+ K 2 [5| 


Find the value of the squared and cubiced roots for the following integers 


л-г. 


Write the following algebric a mount іп the simplest form. 


29 3XY + 7X! -2XY- 3X? =....... 4(X -2Y)* 5( Ұ-2Х)-...... 
l4Z? + 7Z + 9X3 + 3X? =. 32 5Y¥ (3+ 2X)-3X(6-Y)-...... 


Find the numerical value for the following algebric a mount 


7X + 9X2. 5X , X=2 8(342Y)-2(Y - 4), Y=7 
3X *|X|- (5- X), X=-5 IY? + 3) (Y! + 3), Y-3 
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Bees live in the form of 
groups (sets), each group 
represents a bee cell. 

Тһе bee cell contains the 
queen, the male and 

female bees. 

Each individual in the cell has 
its own role in that small 
community. 

If we represent the cell by 
the symbol A, and each 
individual by x, then the 

cell can be written in the 

form sets as follows; A- [x:x represents an individual in the cell) 


[4-1-1] Set and the Element 


A set: is a group of things which are completely defined, each thing the set contains is 
called an element of the set The set is expressed by putting its elements between 
braces | }.!їсап also ba written by giving а common description among all its 
elements, for example the set of Iraq cities, { x : x is an Iraqi city) 


Example (1) Write the elements of the set B which is the set of odd integers between 2 
and 12. 


The numbers аге Э, 5, 7, 9, 11 

Write the elements in set form 

В-|3.5.7.9.11) 

ЕВ ; 5E B ЕВ :8 EB HEB 


The number 4 does not belong to set B , 4c B 


| Example (2) Write the set M that represents even integers between 14 and 16. 


There is no even integer between 14 and 16, зо this set is an empty set and is 
written as follows; M = © (it is read as phi) 


[4-1-2] The Finite and Infinite Sets and the Sub Sets 


The number of elements of finite set can be determined, while the number of infinite set 
сап not be determined. If each element іп set В belong to set A, then set B is called a 
subset of set A. It is symbolized and read as follows; ВСА (B is subset of А) 

B and А are equal sets if ВСА and АСВ that they contain the same elements so А = B. 
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Example (3) write the elements of the following sets then determine which one is finite 
or infinite. 
) A={ х: х is an integer gerater than -3 and less than 3) ae Sete per al 
A={-2 -1 0,1 2} rh canta five so ibis 7 
li) В={х ей:х>8 ) x ls integer geraler than f 
B={ 7, 8 ,9,10,11....1 | 
If he number of elements of the set сап not be determined so it is an infinite set, 


Example (4) А={- 4, -3, -2,-1,0,1,2 ,3 4}, В = [-3, -1,0 2} , C= 1-4, -2, 4,6 | 
Explain whether С апа В are subsets of set А or not? And why? 


B = А Bisa subset of A because each element ibat belongs to set B also belongs set А 


C d А Cle nar subset of А beause the element 6 only belongs to set C and nar iri А 


[4-1-3 | Operations on Sets 


The intersection set А and B is the set whose elements belong to set А and B. 

The intersection set can be expressed as follows; 

AM В={х:хЄА and x € В} 

A union set of both А and B is the set whose elements belong to either set A or set B. 
The union set can be expressed as; 

AW B={x:x&A or x € В) 


| Example (5) A= fa, b,c, d,e,f.g, hi, B= [b d, ef k, mL. C= (a, g, h, п) 


Find, DANB ІІВІС ВЛА  iv))BUC v) CUB 
i) AN B= {a,b,c,d f.g ГЬ, d, e, К.т) = ib. d.e, f) 
ii) B N C= fb, d, ef, k, m} N{a, g, h, n} = Ø 
iii) В ПА ={b,d,e,f} 

notice that A П В = В ПА This is called commutative Гог intersection operation 
iv) B U C= jb, d, e,f, k, mj U fa, g, h, nj = (b, d, e, f, К,т,а ,g,h,nj 
v)C U B= (6,4, е, f, km,a gh п} 

notice that B U CC UB [his is called commutative of union operation 


Example(6) 4-1.7,..2,4,67,8],B- 12, 14,8 91, C= {-4, -2.4,7 9] 
Represent the intersection of the three sets in Venn diagram then finding the 
following sets; 


— on, 


i) ANB ii)BNC iti) ANC 
AnB-1-2,4,8] 


BNC={-2,4,9} 
ANC={-2,4,7} 
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stake sure of your understanding Write the elements of the following sets 


. 
[| 
П 


Z-ix€Z:x»0) БВА -уєх: у <3} 
Questions 1-6 


н A={x EZ: xis ап odd number between 6 and 12 ! are similar to 


4) B={x EZ: Xis a positiv number which is multiplier? | examples 1-2 


В р-іке2: 4<x<3} 
(fog K={x EZ: xis anodd number be divided on 2 with out remainder | 


| Determine which of the following sets are finite or infinite 
ТІ B-1-6,21,5,9,12 1 C={2,4,6,8,10,...} Questions 7-11 | 


are similar to 


- [S] A- [x Z:is divisor of the numbers} 00) D={x € Z : -1 <x < 5) example 3 
m D = {х € Z :xis a number divisible by 3 without a reminder } 


E ANB 83 Anc В вла Questions 12-17 
are similar to 


If A= (а, с, ,е, р, h, i.k}, В = а, b, ef, k, m] , C= {b,e, g, f, n} find 


A вос fa AUB M AnBnc amea ES 


E Solve the exercises 


: Write the elements of the following sets then determine which are finite or infinite 


fig) Z={x © Z:x<0} 19 А={уЄ 7:33<у} 


: D={x © Z:-6<x<=<3} ENA ={x © Z:X is an even number between 7 and 14) 


Determine which of the following sets are finite and infinite 
б2 Az[x€ Z:is divisor of the numbers) 

B3 0-Іхке2:-3<х<4) 

D=x E£: x is divisible by 5 without a remining } 


Put one of these symbols in the correct blanks (Ё - Е ‚Е.с, О, П) 
that the statements is true | 


{4,5,6,7,8}......{хЄ7:3<х<9} 
6 Е 2:-2<к=7} 


hom unozk GE жж жш жш GE UE UE UE GE G UE GE JE JE E GR GE GE E GE DE OG GEN QE é ER GEL JG GE GRON GOES RR GE NUES JE GNO DEL GR GE IE DE HE GR IE GE UE GR DE GE JH GE DEO GE JR GR GE GE ee ee GEO OD GR M IM b 


(Solve life problems | 


: Temperatures: the following sets represent the 

. minimum temperatures of some countries in three 

: consecutive days . 
А= (-5,-4 ,-1,0,42, 48 +19} 
B={-5,-2,-1 +1 42 46,420 1 
С-1-9,-4,-1,0, +8, +10, 420) 


i Find the following sets 
| ANC 8 АПВ Eg ANBNC 
: B AUC AUB Ж AUBUC 


Draw Venn diagram showing the intersection 
of all three sets 


If the sets are; 
Amd. d d 3 AE 

В = {-3,-1, 1,3, 5,6), 

C= ( -2,1, 3, 4, 7,8] 

Then prove the following 

W АПВ-ВПА ЙІ АПС-СПА 
38 AUB- BUA W AUC-CUA 
BE An(BUC)-(AnB)U(AnC) 

3% АЦО (ВИС) = АОВ) (AUC) 


.в---.-.--.-----...--.----------.---.-.-.-..--.-.-.-------.---.---.-.----------..----------------а 


Cette eee eee eee mOm mo EOm eee eee eee eee Н НЕ ИЕ ee UD Um MOM m Um eee eee 8 о а Е eee eee п ш 
" 


Write Elements of the intersection sets 


ІХС7:-5<х<ІНІік Е2?-2<х <6} 


.----.-.-.-.-..-.-------.-.-.-.------..-.-----.-.-.-....-.-..--.---.-.-.----------.-.-..-.--.---------------а 


ур 

A farmer gained from his 
production of orange that he 
sold 200 boxes on the first 
day, and 350 on the second. 
150 boxes were left in the 
farm, So how many boxes 
were produced? 


[4-2-1|Solving Equations Contains Addition and Subtraction Operations | 


Every open sntence contains an equality sign called "equation". An equation that contains that 
contains one of the symbols X, y, z, ....is an equation with one variable and from first degree. you 
have learned the solution for this equations which containing only one operation and now you will 
learn salving equations involving two operations; addition and subtraction solving them requires 


many steps 


| Example (1) Find the number of the boxes the farmer had produced. 


| suppose the total of boxes produced is x. 
So the equation that represents the problem is; 
x= 200 - 350 = 150 
x= 550 = 150 
х= 150 + 550) use the relation between addition and subtraction 
х= 700 So the farmer's production was 700 boxes of orange 


Example (2) . Solve the following equation using the relation between addition and 
subtraction. 


Dy-22 +18 =[-45|—>у-4 —45— y 454 — Y —49 
Ш) 63-Z= 13-3? + 68-Z- 13-9 + 68-Z- 45 Z-63-4— 7-59 
liii) 2x -x+ 102-55 — x 410— -55 — x =-55 -10 — x = -65 


iv)416-y-4-253—4-y-4-125— 0-y 125 — y --125 
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|4-2-2|Solving Equations Contains Multiplication and Division Operations 


You have practiced solving equations involving both operations; addition and subtraction. 
Now you will learn solving equation involving multiplication and division operations 
together. 
| Example (3) In the fun fair there is a roller coaster train 
consisting of many trolleys. Each trolley can 
take В persons, | 120 persons were 


on that train in three rounds, then how many 
trolleys does the train contain? 


Suppose the number of trollay is N. 
3x8 N= 120 
24N=120 Multiply 3 by 8 
М = 120 +24 Use the relation between multiplication and division 
N=5 
So number of trolleys of the train is 5. 


Example (4) Solve the following equations using the relation between multiplication and ' 
division. 


1) 2x 29-8 —2x-8*9—2x- 72—x- 7242 — x = 36 


ii) 60 + Зу = -5 + -5x Зу = 60 4-15 y = 60 — у= 60 -(-15)—5 y 2-4 

ii)z*|7|298-2—2*x7-492-49-7—2-7 

iv)4/27 y+ 107 4/64 x6 — 3у + 10 = 8x6 — y =(8х 6)x 10—3— y — 160. 
|i) 9X 42-16-34 +9X=2(16 - 34) + 9X =-36 o X 2-364 9 5 X - -4 
ii)4(Y-5) = 10° — 4Y -20 = 100 — Y = (100 +20) +4 — Y=120 + 4— Y =30 | 
їй) 4/64 -Ү= 25+ 4 8-Y =32+ 4 Y -8—(3224)—5 Y=8-8 Y - 0 
iv) 3/27 Z+3= 449 -153Z2-3- 1-15 Z- (1-1)* 343 2-0 


Always remember! When using multi-step equations you might need to arrange the 
operations on integers . 
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Make sure of your understan standi 


Solve the following equations using the relation between 
addition and subtraction. 


REA CP p Z=]. 5 Questions 1-4 
Ё y—15+12=}-53| 72-214» 5 ERT 
3] 4х-3х-60--75 У25-у-6-?2 examples 1-2 


Solve the following equations using the relation between the multiplication and division. 
3x +8=27 75 + 5у= -3 Questions 5-8 


are similar to 


zx |-11|=88+(-4) fe) vias y+6=97 x10 examples 3-4 


Solve the following equations using the relation between the operations 


13у +2 = 48 - 35 @@ б6(х+2)=6 Questions 9-14 


Эро Je 3 "E a E are similar to 
ПП /121::-7549 1) i216x-*2-J100-22 itus 
1% z-|-19 796 +(-3) П) 48 y-5-10'-900 


{зеш ОООО" 


Solve the following equations using the relation between addition and subtraction. 


E 84-х=16-3: 
[3 36 -N-7=2 


; Solve the following equations using the relation between multiplication and division. 
'  sy+6=35 [ s493 

9 мх |-25] 758 +(-5) 64 х= 7=8 х {100 
| Solve the following equations using the relation between operations. 
| E 1753-57-40 Ү81%2-259 

B /125м-2-У%-6 BÀ 2х+|-12|=66+(-11) 


How mcm am Um OU UO OUO OC OA UNDO CL OD TTT UND CN CED JUN UNUS COTES JUNK TT TT CS CO (E CAÁD TT CN UN 7D UN CN UHOCED UN JUNO UN 7ED UN 7M UNO CES UNUM UO 7ED OU CHO UM UN UN 7D UN C t UH ee mo UE 
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' Solve life problems 


: 23 Sport: If youknew the perimeter of a football playground 
is (340m) and the length of the playground is more than |В 
its width is (50m). What is the length of the football 
playground? 


‚ 26] Agriculture: A rectangular piece of ground. Line its 

: squared half to make a garden whose one side is (6m). 

: If the area of the land is ( 7 2 гт), what are its 
dimensions? 


‚ 27 Diving: Three dolphins dived underwater, the first 
dolphin went down (20m) more than the second 
dolphin, the second dolphin dived to a depth of (5m) 
less than the third. If the depth that the three dolphins 
reached is (250m), what is the location of each of them 
according to water surface level? 


[E TESEITTTTPIPEZERILILITIBRBITICLIILIEREEBLLIIILILLLIILLITILILILLLISLIERLILIILLILIILIILLIIILIII 


esc coo нин ник кк кн 


Es Challenge: Solve both equations and determine whether x=y or not: 
і) х+32= 4/25 - 14,45-3у= |-15] ii) 6x +1= 7,-24-y = 327 


She wrote z=4 determine Sohad mistake and correct it. 


ЕТ Numerical Sense: The addition of two consecutive integers is -7, what are the 
integers? 


жашаш шиа шшш шшш шш ш ш ш а ша ш а ш ш ш ш ш вш и ли ш а ш а ш а а п а ш и ш а а ш а а ш ETE E m E M NN E EON ш ш ш шш шш eee eee Pee LOO UE UE юй 


: 29 Correct the Mistake: Sohad solved the equation 2°+27= 34-67, 


| @+х-15 => 


а ш шаш ш ш ш шо а ла ш ш шош шош жш шш шош ш ош ON GU US GE в ш ош ш ош ы аш ш шы шош шош UNO D UE ш ш ш ош ош ш ш ж аы ш E GA ы ш ш аы: аы лы аы UN GU ы аа аы ш ав ыш ш 
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A swimming pool whose 
width is less than its 
length Бу (10m), its 
perimeter is (100m), 
what are the pool's 
dimensions? 


You have previously learned solving equatians of one variable involving more than one 
operation, its solution requires many steps In the set of integers. Now you will learn solving 
equation of one variable (ax+b=c, ат0) in the set of rational numbers using the following 


steps. 

1- Adding -b (additive inverse) to the number b on both sides of the equation. 

2- Multiplying both sides of the equation by 1/a (multiplicative inverse of the number a). 
The result is the solution of the equation (the value of the variable). 


Example(1) Find the length and the width of the pool which diameter is 100 and its length 
is 10 unit longer than its width, suppose that the length of the pool is x. 


Xx +x -10) = 100 write the equation 

A2x—10)= 100 

4x -20 = 100 write it in simple from 

dg -20 + 20 = 100+ 20 add additive inverse of -20 which is +20 
4х + А = 120 
4х х — = 120 х 5 


4 
x=30 The length of the pool is 30m and its width is 20m. 


[Example (2) Solve the equation 5x -37 = 12, where x =Q | 


5х—3?= 12 write the equation 


multiply both side by + 


5х -9= |2 (Add additive inverse of -9 which is +9) 
5x -9+9= 1249 
5x +0=2! 


91 


Example (3) Swimming Pool; Find diameter of a circular 
swimming pool with length of (perimeter) 


is (14m). 
nR=11 (Suppose diameter is А) 
22 p= 11 (Substitute constant п) z 
а 


Е-35 (So the diameter of the pool is 3.5 m) 


Example (4) Solve the following equation 7x -2 = 2x + 64 where x М 


7х-2 = 2х + ед (Write the equation) 

7x -2 = 2х + 8 (Write it in the simplest form) 
Tx-24+2=2x%+842 (Add additive inverse of +2 as -2) 
7x-022x +10 (0 is neutral element in addition operation) 


7x = 2х + 10 
Tx - 2х 22x 2x +10 (Add the additive inverse of 2x which is -2x) 


5x =0+10 


i х5х = i х10 (Multiply both sides by s ) 


x2 


Example (5) Ѕоме the following equation 3/97 у-6-|- | |+4/16 wherey=Q | 
2 | 
ретт l 
527 У58--% | + 416 
3y + 6 = 5 +4 (Write each side in the simplest form) 
Зу+б= 2+5 (Write number 4 іп the form of a fraction whose denominator is 2) 
3Y 9 ape қ А 
а” 2 divided numerator and the denominator of the left side by 3 
Ж... 2 (Use proportionality properties to find the value of the variable) 


uL p 
li 
«e 
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Make sure of your understanding) Solve the following equation іп Q. 


| -12= НЕ 6—2=27- Questions 1-4 

m 2x - 12= 24 6 —-z222Z-12 Quad T 

| зу +3 =у- 61 81 -х= 27 + 2х ехатріеѕ 1-3 

8x + 16=5+5 195 +2N=-10+52 Questions 5-10 | 

e similar t 
-13| y = 56 = (-7) amen ТОРҒА 
18у - 3 =36— Пу O(x+5)=V@ 


HE two consecutive odd numbers,their sum is 12,what are the numbers? 


ж: аш пш ee эш ш ош ш эш ш ж ш ш ш ж ш ш ш eee юш ш ош ш ш ш ож ш ош ш ж ош ш ш ош шш шош шшш 


Write the equation that represents the problem then find the solution of the following; 


12 Right -angled triangle „ће length of the two angled sides are 4 cm are similar to 
and 3 cm ,what is the length of the hypotenuse? example 3 


13) ^n integer composed of two digits ,the digit of its ones is two times to the 
digit of its tens, the sum of its ones and its tens is 12.what is the number? 


аара 
Solve the following equations іп Q. 

14 64 - 2x = 23 + 3x 15 2+16=7+5 

16 H28|x = 63 +(-9) [lj М6 2+2-73+7 

йй (25 +у-5+6 B /у-із-1-5 

(4х -2)+3 =(4х +2)+ 5 Ей 7(2y +14) 2 3 (3y +14) 


Write an equation that represents the problem then find the solution to each 
of the following 


A What is the number that if we add half of it then its quarter to it we will get 287 


Two consecutive positive integers, their sum is 19, what are the numbers? 
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Questions 11-13 : 


eS TT PP TP TE TE TE TE TT О TE PT TT ee л 


Solve life problems CE ee 


Sport: If the perimeter of of a basketball playground is 
86m and the length of the playground is 13 m longer 
than its width, what is its length? 


Cloths: A tailor has a piece of fabric, its length is 25 m, 
.. he made 8 suits to his customers and added one 
meter of the fabric excessed . What is the length of 
the piace fabric which he used for each suit? 


26 Camels:A herd of camels where the number of females 
is three times the number of males. The herd consumed | 
7000 liter of water with a rate of 70 liter for each camel. & 9 
What is the number of male and female camels in the Ж. 


ттш шот шт от ш опт тт ш ш пт т пт тот т пш отот шт ост тош пт пш пт тт ттш пш отт Н тош тот тошо тот опт шт отт пт т т тот пш топтоп пы т отт ш о н Р 


hard? 


| 27 Challenge: Solve both equations and determine whether х=2 or not : 


i) 2x+ 52 = 4/9 —x,62-63 =1--20 i)8x-12-742x,-377-243-27 0! 


28 Correct the mistake: Suhair solved the following equation she wrote y-7 
determine Suhair mistake and correctit 
| 4-125 + Sy = 65 + бу 


digit is three times the number of its ones digits. The sum of its tens and ones is 12. 
What is the number? 


[DIDIT III III. LLLI шш шшш шш ш шшш шш шш шш шш шш шш шшш шшш 


29 Numerical Sense: An integer composed of two digits , the digit of its tens 


a шш ш ш ш ш ш ш ш ош ш ш ш ш ш ош ш шош ш ш ш ш SSS ш шш ш ш ош ш ш ш шош ш ш ош ш ш ш ш ш ш ш ош ош ш ш шош шош ы 


Write solution of the following equation 
|-26| + y = 18-16 


In а cage of canary birds, 
there are 4 yellow, 7 red, 
and x white ones. 
Represent each of the 
following statements with 
an inequality; 

“Тһе number of red birds 
ін greater than number of 
yellow birds 


*The number of white birds is less than the number red 

birds 

*The number of white birds is less than or equal to the 

number of red birds 

“Тһе number of red birds is greater than or equal to the 
sum of both yellow and white birds 


© ë а ë ш LI 9 а. а. в а Ф 


Inequalities in One Variable 


Each open sentence that contains one of the inequalities relations (< , >, <=, 2)is an 
inequality. An inequality containing one of the algebraic symbols x, y, 2, ... is called an 
inequality in one variable as in: x>6 


Example (1) Represent each statement in LEARN section with an inequality 


The number of red birds is greater than the number of yellow birds; 724 
The number of white birds is less than number of yellow birds; xed 
The number of white birds is less than or equal to number of yellow birds; x = 4 
The number of red birds is greater than or equal to number of 

yellow and white birds; 7 => 44x 


Example (2) Represent the following inequalities on the number line if x Є 7. 


] > 
i) х>1 2 =} 0123 4 


li) x = -2 


iii) x 20 


iv) x«3 


Properties of Inequalities 
Addition property Multiplication property 
Subtraction property Division property 
We will get to know each property by the following examples 


Example (3) Addition property 
lf 1227, then 12+2>7+2, therefore 14>9 
For every a,b,c = Q,ifa>bthena+c>b4+c 


When same number is added to both side inequality arrangement does 
not change 


Example (4) Subtraction property 


If 8>5, then 8-3>5-3, therefore 5>2 
For every a,b,c © Q, ifa>bthena-c>b-c 
When same number is subtracted from both side inequality 
arrangement does not change 
| Example (5) Multiplication property 
iit 7 > 4 and 3 > 0, then 3x7 > 3x4 or 21212 
Foreverya, b с = (,c»0 ifa» bthenac- be 
When both side inequality is multiplied by same number arrangement does not change 


1) 9 > бапо -2 « 0, then -2x9 = -2x4 or -18«-12 
For every a bcc Q,c«0 ifa>bthenac<be 
When both side inequality is multiplied by same negative number arrangement changes 


| Example (8) Division Property 


i) If 15 > 6, then zt or 5 >2 


For every a, b, c = Q, c»0 ifa» bthen ac > bic 
When both side inequality is divided by same number arrangement does not change 


iif 20 > 8, and -4 <0, then 20, 8 or-5 :>2 
4 -4 


For every a, bc = О, се0 ifa>bthena/c<b/c 
When both side inequality is divided by same negative number arrangement changes 


Note: All above properties are true for =, = 
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Маке sure of your understanding 


Represent the following inequalities on the number line if X= Z 


ge es 
Bea ТЕ 
5) х>0 қ<3 


Write one example for each property 


ror every аһсео If a>b then ate> bec 


ғ.у a.b.ceQ If a=b then 


а-с> b-c 


В, аһ,се0О0 If а>Бапа с> 0 then ac=be 


10 For Eveeya.b.cGQ If a=band с => 


"Enlve the cacreines 


Q then 3. Б 
c 


' Represent the following inequalities on the number line if x 2 


mese a3 x=-l 
8 : = 5 Hio 


Give one example for each property 


15 For Every аһгсе0 If azb 
BS For EveyabecQ 17 a>b 
@ For Everya be о If ать 
1% For Everya be о If a=b 
[S For Everya be c Q If ab 


йыш а ЧЁ а не а ЫЕ лене чы ЫЕ Ае ЧЕР EE Ee ERE EE E EET RE S UE ЧЫ Ro UE TM e ER ЖЫЛЫҢ d EE ЧЫЛЫГ SE EE wm a SE EE ERA s UR cU E OW ER CER M ч Ж Hn E E а s Ie QE" ER ЕСЕГЕ ee а 


Questions 1-4. 
are similar to 
example 2 


Questions 7-10 
are similar to 
examples 3-6 


Шеп à—c-— bt+e 


then a-c> b-c 


and ¢ = (Q then 
and c > 0 then 


and с = 0 then 


ит тт тт тт тт тт тт пт жы тт отш: тт ш ше м жы нт тт пт опт тт отт пт отт отт т опт не отт тт ош тт ш ме тт пт пт тт отш ме к ме тт отт жене опт опт сш тт пш оттоо e н e 


Solve life problems 
' The following sketches on the number line represent the solution set of inequalities on 
: integers. | 
| Write each inequality. | 
' 20 чн a Natl Maly 4---%- a dA 
suc. cub Ro 2 dk d 2 1 4 53 
PRU сынына | еттт тт 
: 5 4 3 22-1 0 d Z2 3 4... : 
' 22 IE ----3--а-2.--Ұ90---..--- | 
4-3 2 -l 9 1 2 3 4 5 ; 
І n .натааккатала A a l ae — i 
i io а l3 1 0 X 3 а i 


BE !15>7ап4-3<0, then -3x15 < -3x7 or -45<-21 


Correct the mistake: Anwer write the property 
Ewona Б, Q az bandccO then 222 
determine Anwer mistake and correctit © © 
Numerical Sense: write the inequality that represents the following statement 


i) The set of all rational numbers less than or equal to -5 
ii) The set of all rational numbers greater than 0 


БЕЖЕ 


=. == ч = шш = = ж шош = шоя ош шош шох шош шош шош шош шоч шошо шош "р жоош ош шош шош шош шош шо шош ш o шош шош шош шош шош ощ 


Write One example for the following 


Every a,b,c Є Q, ifa>bandc > Ô, then a.b 
- е Ж 


In order for the farmer Ahmed to 
make profit from his production of 
wheat, his production needs to be 
more than 64 tons in two 
consecutive years. If his production 
in the first year reached 38 tons, 
how much atleast does he need 
to produce the next year in order to 
reach the profit required? 


[4-5-1] Solving Inequalities by One-5tep 


The solution set of an inequality in one variable to the power 1 as in: ax + b > 0 is the set 
of numbers at which if they were substituted by the variable the inequality becomes 
correct. 


Example (1) ШЕ the least production quantity possible (of wheat) in the second year, so 
at Ahmed makes profit out his production. 


Spee that his production of the second year is x 
x +38 > 64 
x +38 -38 > 64-38 (Subtract 38 from both sides of the inequality) 
х > 26 


Ahmed needs to produce more than 26 tons of wheat in the second year to make the 
gain required 


| Example (2) 


Use addition and subtraction properties, and solve each inequality on Q. 


i) x+3<10 ii) y—23>9 
х43-3<10-3 у-23-23>9-23 
х<7 


Example (3) Use multiplication, and division properties to solve each inequality on Q 
Dos ii) -5x € 35 
12 4 -5 35 
z 12 X „2З 
еже -- —— He 
12 4 -5 -5 
zck3 xz -7 
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[4-5-2] Solving Inequalities by Multi-Steps 


Solving an inequality involving different operations requires using inequalities properties 
and many steps. The solution set can be represent on the number line. 


Example (4) Use the inequality properties to solve each inequality. 


i)4y -13«29, y EZ 
4y +13 - 13 = 29 -13 (Subtract 13 from both sides) 
4y < 16 (Divide both sides by 4) 
у<4 
[....-2 „-1,0,1,2 3} (Writing inequality in form of infinite set) 
- (Representing 
aw "3-32-10 І 23456 solution on the 
number line) 
ii) -5(х-6)>45,ке Q 
-5x- 30245 
-5x4-30—30245-30 (subtract 30 from both sides) 


-5ҳ > 15 


5х < 15 (divide both side by -5) 


S-[x: x50: x < -3], writing solution of the inequality in the 


x= -3 form of aninfinite set, 
| Example (5) Use the inequalities properties and find the solution set for the following 
inequality. 


1)7(2у+6) < 36 +4у. y € Q (Find the value of the squared root) 
І4у +42 =6 + 4у 

l4y – 4у +42 < 6 + 4у -Ay 

10у+42 = 6 

10у + 42 – 42 = 6-42 (Subtract 42 from both sides) 


10у <-36 
шу за 


10 10 
у< -3.6 


(Divide both sides by 10) 


5= {y:¥=Q: y < -3. 6}, writing solution of the inequality in 
the form of infinite set. 
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(мае sure of your understanding 


. Use addition and subtraction properties to solve each inequality іп Z. 


Е x+1<8 ЕЗ x-12224 


В 692-34 Э у+42>0 

| Use multiplication and division properties to solve each Inequality іп О. 
| = x 1 E a 

| 1577 -Yz = 63 

1 =; иг 

B ><: [8] зу>-31 


| Use inequality properties to solve each Inequality. 
E s+14<50, xez [M -3(у-8)>39,уе 0 


Questions 1-4 
are similar to 
example 2 


Questions 5-8 ` 


are similar to 
example 3 


Questions 9-12 


are similar to 


ІП 62254)>2,:е0 [  2(х-9)< J25-3x,x € О examples 4,5 


Solve the exercises 


Use addition and subtraction properties to solve each inequality in 2. 


ш ш шшш шош 


I  у+3°>48 Hid Js +x<34 Э $2225 


Use multiplication and division to solve each inequality in С. 


x 4 
ELLA -6y = 16 
13 5 (2 
fis) б> = 19 П <-10 
3 ¥ 


Use inequality properties to solve each of the following 
EJ 3:(525-9)>404,26 0 

‚Б Хх-1)5,09-3х,хе0 
 -5у-9>4/21-8у,уе0 

| B. Лоо.> EQ 


тож ш жоюш ш ш шош шош жю ш ш жш ш 


rrr rere et eee о 


т отот от опт teme Tete Pe 


CE E a e ie pane cab ut КТТІТЛСКІЗЛІСТІТІІТСТІТПТІТІГІТІСІІСІТІТІТТІССІТТІТІТІТТІЛІТІІТІТІІІТІТТТІТТІТІТТТ. 


ee е н н 


Solve Ше problems 


Write an inequality that represents the problem then find the solution to each of the 
following 


5 Twice а number plus 3 greater than 5 


' 55 На! а number minus 7 less than 9 
' The sum of а number with 5 less than ог equal to 9 


Find the greatest positive integer that if 10 was added to four like it , the result would 
not be greater than 300 


The owner of sweets factory needs 30 eggs as a constant 
consumption when making any amount of dough. Each dough 


27 One third of a number minus 2 greater than or equal to 10 | 
requires З eggs. What is the maximum number of dough that can ” ! 


е i 
т 
Ж (ЕҢ 


; Challenge: Solve the following inequalities : 
іс X 
' i) p Wee ii) Jx- fgg «0,x € О н 
: 32 Correct the mistake: Hussam and Firas both solved the following inequality. | 
І -4у-12<24 Each of them came up with a different result. Find the mistake and — 
correct the solution. - 
] Firas's Solution Hussam's Solution 
: -4у-12 x24 Ay -12€24 : 
-Ау-12+12<24+12 -4y -12 +12 € 24 +12 
-4y € 36 -4y € 36 
' =4у 36 -Ay 36 
| 47-4 4 4 
y € -9 у 2 -9 i 


Write | The steps of solving inequality i 
| §(2z+7)>45z,zEQ 


Chapter Test 


write the elements of the following sets, then determine which of them is finite set or 
an infinite 

m z=(xeZ:x>0} B A=(yeZ:ys-2} 

E В-іхЕ7:-5<х <2 | m K-[x € Z: x is an even number between -9 and 9 | 

If A={ -4, -3 cl 40, ‚2,4,7 ! ‚В = {-4, -1, 0 NR 5, 6, Т} à C- i -1,2, 225: 6,8) 

аге three sets 

Then find; 


a anes Mana NH Апспв Baus @ cua 


Solve the following equation using relation between addition and subtraction in 2. 


10 х-13-%-|20|  72-у=20- (25 3М-2М+30={/-8 


Solve the following equation using relation between multiplication and division in 2. 


 4x+5=./64 64+ z-|27p1  15ух|22|-60-(-5) 


Solve the following equation in О. | 
16 5z-3—3z-49 [7 ,ЛЙб-4у=318$у 8 7х+&=5+ - 


19 q-125:2y- 7-9  |л|х=т7244) .й212-2-656 
2 
A V6 +5 x= 4 23 of 8 у=24 = 4 32 |-15]= 81 +(-3) 


Represent the following inequalities on the number line where x € Z 


BE х<е Шх>0 Шлх<3 BR х>-2 


Write one example for each of the following 


29 Every a b ccQ,ifa-»bandc« 0 then a.c < b.c 


pg Every a. b,c EQ, if az band c > 0 then a.b 


LS с 


Use properties of inequalities to solve each of the following 


31 2х+10<-66,хє7 32 -8(y-7)248,y€Z 
33 24(3x+2)<41x,xEQ B4 2(z-5)» J81-7z,z€Q 
E. os 
25 /27(у%8)>5у-4,уе 0 36 29-75% 125- 5.у60 
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G Ge ome z na S 


» 


| 


ls and Interior, Exterior and Central Angles. 


IE 
n 


timo se cca NE 


Shanasheel: is a window in the wall covered with a frame that is composed of an overlap of a group 


of cylindrical small pieces (of an circular section) in the form of chains separated by specific distances 
and organized in a professional geometric way. 


vum 


TRAIT м 


Detemine the points on the squares web and define the resulting shape. 
A (3,5) ,B (5,5) ,C (4,7) (3 A (1,1) ,B (14) ,C (3.1) .р(3.4) 
А (55) .B (67) .C (87) ,р(95) [41A (12), BC54), C( $2), D( 1,4) 


Define some of the simple plane shapes from the following component shapes 


Plot the points on the coordinate plane then figure out the resulting shape for each of the follow- 
" A (12) , B (1,8) ,C (3.5) 

A (1,1) ,B (1.4) ,C (23) ,D(2,5) 

(97 A(-1.-1) ,B(-2-3) , C(-6.-1) , D(-4,3) 

10 A (1.-1) , B (4-1) , C (1,-4) , D(4,-4) 


Find the value of algebraic Statement of each the followings by using the given variable. 


2(n-3)+5 , n=4 


12 x 42x42 , x-1 
2 

PEEL , x=4 

аң ы 358 


Draw on the net of the square of the following three projection. 


u LE в em 


Determine the shape whose projections are given as shown in the followings. 


9 ШШ “@aa 


Right Front Top Right Front 
Determine a model of a peripheral alignment using a pattern of squares and isosceles trian- 
gles. 
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In the picture on the side, there 


are traffic signs with different 
shapes including regular and ir- 
regular polygons. 

Classify the convex and con- 


cave polygons. 


[ 5-1-1 | Convex and Concave polygons 


You have previously learned the definition of the polygon and you got to know the regular polygon and the ir- 
regular one. In this lesson you will be introduced to the convex polygon and the concave polygon and you will 
learn to measure the interior, exterior and central angles of polygons. 

The polygon is called concave if at least one of its diagonal contained points located outside the polygon. 

A polygon is convex if the points found in each diagonal were inside the polygon. 


Diagonal of the polygon: is each segment line connecting two non-adjacent vertices in the polygon and it is not 


a side in it. 


Example (1) Introduce the shapes in learn paragraph and ditermin whether they are concave or 
convex polygons. 


A convex quadrilateral polygon 
because all points of its diagonals are inside the polygon. 


A concave hexagon polygon 
because it contains diagonal out of the polygon (hexagon) 


A convex octagon polygon 
because the points of its diagonals are all inside the polygon 
(octagon). 
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[ 5-1-2 | Interior, Exterior and Central angles in Polygons 
Interior angle: it is the angle confined between any two adjacent sides in 
the polygon. 
sum of interior angles in the polygon is equal to (n-2) x 180° 
where the number of sides is equal to n. 


Exterior angle: it is the angle confined between any sides in the polygon 
and the extension of the adjacent side to it. 

sum of exterior angle of the regular polygon is equal to 360. 

Central angle: it is the angle whose vertex is the center of the regular 
polygon and its opposite side is one of the sides of the regular polygon. 
Central angle of the regular polygon is equal to a 


Example (2) Find the sum of Measure of the interior angles in a regular hexagon. 


Write the rule : (n-2) x 180° 

The number of sides in a regular hexagon is 6. 

So substitute 6 for n: 180° x (6-2) 

So the sum of Measure of the interior angles in a hexagon is : 720° 


Example (3) Find the central angle of the polygon in example 2 


Write the rule = ES СТА 
(х7 


The number of sides in a hexagon is 6. -68- 
So substitute 6 for n = 360 


So the Measure of the central angle in a regular hexagon is 60° 


Example (4) Find the measure of each exterior angle in a regular octagon. 


sum of exterior angle of the regular polygon is 360°. 


There are 8 congruent interior angles so there are 8 congruent exterior 


360° 
angles = 


The measure of each exterior angle in an octagon is 45° 
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Question 1 
is similar to 
example 2 


Questions 2-7 
are similar 
to example 1 


Find the measurement of each interior angle in the following 
polygons: 


Questions 8-10 
are similar 
to example 2 


oO ef 


Heptagon Octagon Nonagon 
7 sides 7 vertices 8 sides, 8 vertices 9 sides, 9 vertices 


11 540 12 1260: 1620: 


What's the measurement of the central angle of the regular polygon іп 


the following ? Questions 14-16 


are similar to 
example 3 


Which of the following polygon is concave and which is convex? 


M" 
s.) a () 


Find the measurement of each exterior angle of the following polygons 


Mosaic: the picture of mosaic represents the ceiling of 
one of the archaeological palaces, name the polygons 
found in it and determine whether they are concave or 
convex? 


94) Calls Bee: a bee cell represents а hexa- 
polygon(hexagon) what is the measurement of its exterior 
angle? 


25 Chemistry: what polygon forms the molecule of hydro- 
gen with oxygen in the picture? 


26) Open problem: give an examples of two polygons (triplex, pentagon) that represent things in 
life and find the measurement of their interior, exterior angles. 


( Write Explain the relationship between the number of a regular polygon's sides 
and the measurement of each interior angle it contains. l 


The Iraqi museum is one of the 
biggest and oldest museum in 
Iraq. It was establish in 1923. 
It contains monumental groups 
chronicling Mesopotamia. 

The entrance of the Iraqi mu- 
seum is represented by poly- 
phonic forms (solids). The gate 
is composed of a rectangular 
parallelepiped. 


Properties of Solid Shapes 


You have previously studied the polyphedron shapes and some of their properties and in this lesson you will 
learn more about them. 

polyphedron shapes: (three dimensional solids) are shapes of length, width and height. The following words 
are used to describe them in this lesson: edges, faces, vertices as shown in the example. 


Example (1) What are the properties of solids ? 


Shape Properties 


It has at least three triangle faces, one base in the 
Pyramid | form of a polygon. The shape of the base deter- 
mines the name of the pyramid. 


It has got only one base. The base is circular. It 
has one vertex. 


| It has two parallel and congrueut circular bases. 
Cylinder | It has no vertices nor edges. 


All the points on its surface have the same distance 
from the center are far away from the sphere due 
to distance from the center are equal. It has no 
forces, bases, edges or vertices. 


It has at least three faces each of which is a paral- 
lelogram. The upper and lower faces are called 
the bases of the prism. And its bases are parallel 
congruent polygons. The shape of the base repre- 
sents the shape of the prism. 
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Example (2) 


Classify the composite solid shapes which are formed the composite solid and determine the 
number of bases faces , edges and vertices : 

the composite solid shape consists of 

cone : one base , one vertice no face , no edge . 

cylinder : two bases , no vertices , no edge. 


Example (3) 
Classify the composite solid shapes which is formed the composite solid and 
determine only the number of faces and vertics : 
the composite solid shape consists of 
cube : six faces , eight vertices and 12 edges. 
sphere : no faces and no vertices. 


Example (4) 


Classify the composite solid shape which the tower in the picture is formed of, and 


Determine the number of faces and edges of each solid shape. 
The tower consists of 

i) quadrilateral prism ( rectangular parallelepiped ) 

п) quadrilateral Prism (Cube) 

Number of faces : 6 


Number of edges : 12 


Number of vertices : 8 


NOTE: A rectangular parallelepiped and a cube both 
have the same number of faces , vertices and 


edges. 
Example (5) 
Determine the base for each solid shapes and then classify it: 
aser ES. 
Circle, Cylinder Triangle, Pyramid Triangle, triangular prism 
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и ЕЗУІ 


ТИИ СИ Е НИ 
[Nested [6 [оо її 


Questious 2-4 are 


Determine the base shape of the followings and classify them. similar 
: to examples 5 


Classify the composite solid shapes and Determin the number of bases faces, edges and 


vertices of the following : Guesign 54 
uestions 5- 
are similar 

to examples 3-4 


Solve the Exercises Classify the composite solid shapes and Determin the number 


of bases, faces, edges and vertices of the following : 


e 
a 


Education: What is the solid shape wich represants the Math book ? and what is the 
number of virtices , faces and edges of the shape of math book? 


School: Search in the class for the solid geometrical figures and classify them. 


Space: Determine the two solid shapes in the pictures and 
classify them. 


15 Monuments: Determine the number of virtices, faces and 
edges in each solid shapes in the pictures below. 


Monuments: Determin the shape of the bese and draw 
the solid shape which represants the pyramid in near by the 
picture. 


Use the properties you have learnt about solid geometrical shapes to compare between 
quadrilateral prism and quadrilateral pyramid. 


What 1s the solid geometrical shape which has one base and only triangular faces. 


20 Two intersecting lines 


21 Two points that formed a diagonal when aline drawing 
between them 


Learn — 


The coordinate plane consists of 
the intersection of two per- 
pendicular straight lines. The 
horizontal straight line is known 
as the x-axis and one vertical on 
it is called the y-axis. They both 
intersect at a point called the 
origin. 


Y-axis 


X-axis 


5-3-1 | Recognized quadrants in coordinate plane 


The coordinate plane is divided into four parts known as quadrants; first quadrant, second 


quadrant, third quadrant, and fourth quadrant. 


Example (1) | Determine each points belong to which quadrant 
in the given coordinate plane. 


1) Points A,B,C are located in the first quadrant 
п) Points D,E,F аге located in the fourth quadrant 


Link the points of the first and fourth quadrants, what do you 
notice? 
Two triangles have the same angles , sides and area . 


[ 5-3-2 | Representing points in coordinate plane 


Points are represented on a coordinate plane by ordered pairs (x,y). An ordered pair consists of two numbers. The first 
number x represents the x-axis (units to the right or to the left). The second number y represent the y-axis (units upwards 


or downwards ) 


Example (2) Represent each ordered pair with a point on the coordinate plane and 


determine which quadrant each point is located at. 


Y-axis 


(5,3 ) Located in the first quadrant 


( -2,1 ) Located in the second quadrant 


( 0,6 ) Located on y-axis 


( -5,-2 ) Located in the third quadrant 


(3,0) Located on x-axis 
( 4,-4 ) Located in the fourth quadrant 
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[ 5-3-3 | Determination of coordinates points in coordinate plane by 
ordered pair 


Example (3) Determine the coordinates of each point in the given coordinate plane. 


1) Coordinates of point A 

move from the origin to the left and count four 

units. A(-4 , 0) 

ii) Coordinates of point B 

move from the origin to the right and count two 
units. and upward five units B(2,5) 

ш) Coordinates of point С 

move from the origin to the left and count three 
units, then 5 units to downwards. C(-3,-5) 


Y-axis 


Example (4) The map was divided to a coordinate plane where the x-axis represents the distance 
crossed to the right or to the left and y-axis represents the distance crossed upwards 
or downwards. Which city is the point (2, -2) located at.? In which quadrant? 


Start from the origin, move 
two units to the right and two 
units downwards to find the 
point (2,-2) at Al-Qadisiya 
City, it is in the fourth quad- 
rant. 


Start from the origin and 
move four units upward to 
find the point (0,4) in Kirkuk 
City, it is located on y-axis. 


Determine at less two points 
at following ( Basra, Ninawa, 
Anbar ) 


Ё f 
É 
Ж 


1.15 


Determine the quadrant of each point belongs to, then write the ordered 
pairs. 


A Questions 1-6 
are similar 
2 B to example 1 


point, name it and determine which quadrant or axis it is at? 


E3632) (0,1) 79 (-2.0) (4.-1) Questions 7-14 


are similar 


a) (4,3) (5,-6) (-2,9) 14 (80) to example 2 


Draw the coordinate plane on a graphing paper then represent each ordered pair with a 


Determine the quadrant of each point belongs to 
given coordinate plane and write the ordered pair 


. Y-axis 
of each point. 
46 e B 
6-% A 
16 In the question (15) link the points in each quad- 11 v 
rant what you note? 
G ә 


Draw the coordinate plane оп a graphing paper then represent each ordered pair with а 
point, and name it, then determine the quadrant or axis it is at? 


17 (0,5) (04) (-2,5) (4.-6) 
Bi) (6.0) 83 (-1-7) (4,5) 


Represent the ordered pairs on the coordinate plane, and draw segments between the points (the 


dots)and name the resulting shape and which quadrant located in? 
24) A (0,2) > В(0,-2) > C(2,2) > (2:52) 


25 Е(-<6,3), F(-3,-1) ,6(4,-1), Н(4,-6) 


Geography: use the coordinate lines and determine some points which fixed the following: 
Egypt Sudan 28 Iraq 29 Algeria 


i zi i 
| a Р Іт 
E | | i 


| 
| 
| 
2 
| 
| 
| 
| 
| 
| 


Geometry: Graphically show four points on the coordinate plane that they form the vertices 
of a rectangle once they are linked together then determine the ordered pairs. 


31 Mention the x-axis of a point on y-axis. 


22 Mention the y-axis of a point on x-axis. 


to recourse with a graphical representation in a new way, give an example about it? 


Challenge: Give the reason why the location of point (-2,2) is different from that of the 


н 33 Open problem: The quadrant where a point is located сап be determined without the need 
point (2,-2). 


| Write Three ordered pairs representing a right triangle when representing them on the 
] coordinate plane . 


Learn _ 


Symmetry is aproperty many things can be 
described with such as Symmetry shapes. 
A human is said to be symmetric as well 
since his right half is symmetric to his left 
half. 


[ 5-4-1 ] Axes of Symmetry 


A symmetric shape around on axis can be pleat on a Straight line, as a result you get two congruent 
halves. 

The line of pleating in this condition is called the axis of symmetry. 

The symmetry around the y-axis for the point (x,y) сап be expressed as (-х,у). 

And the symmetry around the x-axis for point (x, y) can be expressed as (х,-у) 


Example (1) 


Is there an axis of symmetry for the human in the 

picture in Learn paragraph? 

A vertical axis of symmetry can be drawn to divide рор 
the body in the picture into two congruent halves 
where the right side of the human body is congruent 
to its left. 


Example (2) ^ Determine the axis of symmetry for the following shapes. 


Horizontal There аге no axes It has many axes Vertical 


Axis of symmetry of symmetry of symmetry Axis of symmetry 
(Horizontal , Vertical and 
Diagonal 
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[ 5-4-2 | Reflection 


Reflection: is the transfer of a shape to its opposite / reflected image for example, the shape of let- 
ter P according to a vertical line (reflection axis) or (a mirror) is q. 


Example (3) Іп the given picture, compare the shape of 
the bird with its picture in the weter. 


i) Look at the points on the shape, what is their ar- 
rangement? 

The points A,B,C are arranged in clockwise direction. 
ii) How does their arrangement seem in the weter? 
They are now anti-clockwise are arranged С,В,А . 


Example (4) Copy the shape ABCD on a graphing 
paper then draw its image for a reflection 
accross line shown. 

1) Find the ordered pairs which represents each points of 

ABCD. 

ii) Find the number of units between each vertex and the 

reflection line. 

iii) Create a point to each vertex on the other side of the 

line with the same distance. 

iv) Link the new vertices (points) to form of its reflection 

image A B C D. 


| 5-4-3 ] Translation 


Translation: translating is a shape from one location to another without rotating it. 
Translation can be expressed in the form of ordered pair (x+a,y+b) as for translating point (x,y) 
where a unit horizontally and b unit vertically. 


Example (5) Сору Ше triangle ABC on a graphing paper then draw its translation image by 5 
units to the left and 3 down. 


: | К Y-axis 
i) Move each vertex of tringle ABC, 5 units right and 3 d 


down. The translation of point A ( 2,1 ) is represented by 
(2-5, 1-3) in order to be A (-3,-2) c 
The translation of point B ( 6,1 ) is represented by (6-5, 1-3) 
in order to be В (1,-2) 

The translation of point C ( 1,7 ) is represented by the I 
ordered pair (1-5,7-3) in order to be C (-4,4) 


X-axis 


ii) Link the new vertices to form the image of triangle after 
translation A B С 
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Look at the shapes in the following pictures and mention their axes of symmetry? If it’s found! 


Questions 1-3 
are similar 
to example 2 


е: 


Draw the shape А B C D whose vertices coordinates areA( 1,1 ), В (4,2 ), С (4,1 
), D (1,2) Then draw its reflected image with respect to the x- axis and write the 
vertices coordinates. Question 4 

is similar 
to example 4 


Point B was translated downwards with 2 units and 6 units to the right. 


What are the coordinates of point B if point В was (2,1)? шо 


is similar 
to example 5 


í Solve the Exercises Use the shapes shown below and determine if the letter has an axis 


of symmetry , draw all symmetry axes if it's found. 


V ={Є = СО 


Draw the triangle ABC whose coordinates areA ( 3,4), В (1,2), C( 4,1 ) then draw its image 
on a graphing paper and write its coordinates after making the following transltions: 


D Reflection with respect to the y-axis. 


Translation of one unit to the left and 4 down. 


Y-axis 
11 Translation 3 units to the right and 2 units up ward. 
n 
12 Ifthe rhomboid was translated 4 units to the right and i E 
1 upwards. What are the coordinates of point C? à bd 


| Solve the problems 


: Copy these shapes on a graphing paper then draw the reflection image with respect to the line as 
' shown. 
; Describe the type of the symmetry if it's found. 


Jm ES. Е 


Describe the kind of translation for each shapes, if its found. 


ЗЭ Hand works : Show reflectinos for some shapes in the following picture 
and show the parts that havent translation. 


y, Geometry: A circle whose radius is 5 units and its center is the point (3,3). If a translation 
was done by 2 units upwards and 3 units to the left. What are the new coordinates of the 
center and find the radias of the circle? what do you notice . 


21 Numerical Sense: Draw the octagonal on the graph paper then draw its reflection with re- 
spect to the y- axis. Write its coordinates after the reflection. 
The coordinates are A (22), B (3,2), C(1,3), D( L4) E(2,5)),F( 3,5), 
G(44),H(43) 


d» Challenge: Suppose that point A (-3,5) is an image of apoint A (3,5) in the reflection, 
which axis was the reflection made up on ? Find the reflection without graphing according 
to which axis. Explain the answer 


Look at the shapes, which of the | | a 
squares in the middle is bigger than 
the other? B B d 


Are all the blue squares congruent 
to the red ones? BE E 


[ 5-5-1 | Congruence 


Congruence; is the equality of sides and angles of a polygon with those of another polygon. The symbol of 
congruence is ‘=’. 


Example (1) 


In learn paragraph above, both squares at the middle with blue colour are congruent 
to check that you can simply put the first middle square on the second middle square 
to notice the complete congruence. While the other squares in the two sketches are 
similar to one another. 


Example (2) Distinguish the congruent shapes in each picture 


In the picture above all 
shapes are congruent. 


The group of balls are 
not congruent, since 
each one has different 
shape and size. 


All toys in the picture 
are not congruent. 
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[ 5-5-2 | Congruence Polygons 


-Two triangles are congruent if their sides are congruent. 
-Shapes which are containing more than three sides must congruent in sides and measure of their angles. 
-If two polygons are congruent we can find the measure Of an unknown angle or length of an unknown side. 


| Example (3) A D 
Are the а ac Sen, 

| congruence’ 3cm 3cm 

| Ifeachsideofthefirt B SC C F att E 
triangle congruence each AB =DE = 5cm 


side of the second then 


both triangles are con- AC-DF-3cm 
gruence. BCRP 
AABC = ADEF 


Example (4) Find the measurement of the unknown angle for the given shape. 


Since both shapes are congruent then 

the measurement of their angles are 
congruence as well. So the measurement of 
the unknown angle in the figure is 66° . 


[ 5-5-3 ] Similarity 


Shapes having the same shape and their corresponding sides are proportional. The symbol of 
similarities is ‘~ *. 

-Their sides are proportional. 

-The measure of their angles are congruence. 


Я 

Е І | 

B C| 

a 

A D| 

Е L | 
G 


| Example (5) J 
Which of the followings quadrangles 
are similar to rectangle ABCD ? 

In order the quadrangles to be 
similar their corresponding sides 
must be proportional such that : 

The shape of the blue quadrangles is 


not similar to the shape of the yel- K 


low quadrangles since the length of AD DC 6 | 4 
their sides are not proportional. EL LI 8 6 
The shape of the blue quadrangles is 3 2 
similar to the shape of the red quad- 4 а 3 
rangles since their sides are propor- AD DC 6 4 
tional. SS === а= 
| KG GH 12 8 
1 | 
2 2 


-. ABCD ~ KJHG 
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Questions 1-3 
are similar 
to example 2 


Find the measurements of the unknown angles and lengths 
of the unknown sides in the following congruency shapes: 


3 zi Questions 4-5 
are similar 
to example 4 


the following congruency shapes. 


Find the measurements of angles, and lengths of the unknown sides 


© O9 c. am. 


п Op a 


АМ. m. ж. 


Geometry: In the following figure, a building 
with a height of 18 m forms a shadow of 12 m 
length, what is the height of nearby tree forming 
a shadow of 3m length? 


18 Challenge: If the triangle 
A ABC ~ ADEF . What's 
the length of AB? е 


В 


А АВС — ADEC, whats 


н If the triangle 
the length of AB ? 


Learn 


Zeina tried arranging 3 cubes in dif- 
ferent ways. What are the possible 
ways to arrange the three cubes in 
different ways and side by side? 


What are the givens in the problem? 3 colouer cubes that must be ar- 
ranged side by side. 

What is asked in the problem? Number of possible ways possible in 
order to do that. 


{ PLA N How the solve the problem? Make a model to clarify those different 


Am ways of arranging the cubes. 


(onc 7 Check the above pictures which amang all possible different ways of arranging 
the cubes. 


Problems | 


ЕЗ Patterns: How many squares аге there in the shape No.8 according to the following pattern? 


Ф 
$ ee % %%Ф%%% 


Basketball: 6 friends came together to form а bas- 
ketball team, how many teams can be formed of 5 
players? 


3. Colours: Asmaa needs two colouring kits to draw 5 
paintings. What is the least number of paintings she 
can draw/paint with 10 kits? 


4. Kitchin tools: Aleen has 6 coloured cups, she wanted 
to offer juce in 5 different cups , how many times she 
can do it ? 
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Chapter Test 


What is the polygon which the sum of its interior angles 1980°? and what is the magnitude of its 
exterior angle? 


What is the polygon which the sum of its interior angles 1800° and what is the magnitude of its exterior 


angle? 


Which one of the polygon is concave or convex? 


"А s [| 


I Determine the quadrant of each points on . 
A Find the of number of the faces , edges 
the coordinate plane. and vertices for; 


Y-axis 


hexagon pyrimid 


79 heptagon prism 


X-axis 


Copy the shape on a graphing paper 
and then drow its reflection image and 
transltion image by 5 units up wards. 


Represent each ordered pair in questions 6. 


Draw the symmetry axes and name it if its found. 


m B« у> brad 
Lg mo 
6m 6m 
Find the length of missing side in 
the following figure ? 9 4m 


Draw a hexagon on a grid paper and determine its points and divide it into congruent triangles 
and find the number of triangles, draw the translation of a hexagon by 2 units down for each 
point . 
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cone f 


Measurement : Area and Volume 


6-1 Rate effect (scale) on the perimeter and area (Enlargment 
and Reduction) 
6-2 Volums of three-dmensinal geometric shapes 


(cube parallepiped) 


6-3 Lateral area & total surface area of three dimensional geometric 
shapes (Cube/Parallelpiped) 

6-4 Rate effect (scale) on the volume and surface area (enlargement 
and Reduction) 

6-5 Surface area and Volume of compound three dimensional shapes 

6-6 Paving Area 


Ziggurat UR oldest temple in the city of Nasiriyah rised above the ground by three layers the 


base dimensions of the first layer 34m X 26.5m with height 11m above the level of the curtyaral 
and the secound layer height is 6m and the third layer was disappeared and what had left of 
landmarks is 3m only. 


the first volume of the layer = 11m X 34m X 26.5m 


Calculate the area of the parallelogram whose base length is 20cm and height is 5cm. 


Calculate the area of a trapezoidal, the length of both of its bases are 6m and 8m, 
its height is 5m. 


ЕР Calculate the circumference of a circle whose radius is 14cm. 
Calculate the area of a circle whose radius is 10cm. 
The area of a circle is 616cm?, calculate its circumference. 


I The circumference of a circle is 132cm, calculate its area. 


Find the area of each of the folowing. 
8 cm 


8 | A circular garden with radius 25m is surrounded 
by a paved gangway of 5m width. Calculate the 
area ofthe gangway and its (outer) circumference. 
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Learn — 


The following figure shows a grid. Each 
square on the grid is 2cm. Re-draw the ir- 

regular pentagon using a grid whose each 

square side is 4cm in length.Use point “A” 

as a Start point. 

Measure the length of the sides in the figure in both cases. Com- 
pare them and conclude the relation between two measurements. 
Now, guess the length of the side of the square paper in the grid 
to make a second copy of the shape such that its dimensions 
would be half of those of the first copy (original shape). 


| 6-1-1 [The Concept of Extensibility and Center Dilation 


Dilation : Is the resulting from enlargement or reduction a given shape. The image is smilar to the 
original one and has symmetrical dimensions. 

The centre of dilations is one of the points in the original shape. When measuring we fix it in order 
to adjust the shape measurements. 

Dilation coefficient: is the ratio of the image’s dimensions to the original shape dimensions. 


Example (1) Draw the dilation, draw a circle with centre “С” and let its radius be 3 squares of the 
paper using the compass. 


Drawing a picture of this circle is asked on another grid of the 


same squares size using a dilation of center “C” and ku coef- 
ficient. 


Step 1: We choose a point in the middle (at the center) of the 
new squares paper and we show it as and name it С: ав a center 
of dilation. 


Step 2: Focus the needle of the compasson on one of the 
points of the squares in the grid and we move the second arm 
by one square. 


Step 3: We focus the compass on point C- and move the other 
arm to draw the new circle. 


Step 4: Using the compass, calculate the length of the new cir- 
cle's radius. You will find that it is one square. As a conclusion, 


the circle's radius was dilated by coefficient 3 
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Example (2) Let ABCD be a rectangle whose vertices are А(1,1), В(4,1), C(4,3) and D(1,3). Draw i 
then draw a dilation to it, let its centre be origin point and its coefficient be 2. 


Obviously the dimensions of the rectangle are 2,3 of the squared 
units. Draw rectangle A B.C D' with dimensions 4,6. 


Notice that; 


AB 6 


Such that; 
A(1,1) — A' 2,2) 
B(4,1)— B'(8, 2) 
С (4,3) 5 C'(8,6) 
D(1,3)— D'(,6) 


So, rectangle ABCD is enlargment in of the 
rectangle ABCD and the coefficient of the dilation is 2. 


Example (3) TV screen: The TV secreen is characterized by its ability to change the image 
dimensions such that if the original image dimensions shown on the screen are 


100cm, 52cm. If we reduction the width by an dilation coefficient of ES how 
would the perimeter and image area be? 


Р=2 x (L+W) = 2 x (100-52) = 304 cm 
A=L.W=52 x100 = 5200cm? 


And when reduction is applied the image dimensions 
become as follows 


L= x 100=75cm « W=52xŽ=39cm 


Such that; 
P'=2 х (39 + 75) = 228 cm 
A'=L.W=39 x 75 = 2925 cm? 


Notice that; 
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| 6-1-2 | Enlargement and Reduction 


If we check examples 2 and 3 we conclude that. 


e The dilation whose coeficient is greater than 1 leads to enlargement that the shape’s dimensions are dilated by the same 
amount of the dilation coeeficient. 

ө The ditation whose coefficient value is between 0 and 1 leads to redution that shape’s dimensions are dilated out by the 
value dilation coefficient. 

e The dilation coefficient of the perimeter (enlargement or reduction) is the same as the expansion coefficient of the 
shape’s dimensions. 

e The dilation coefficient of the area (enlargement or reduction) is the square of the dilation coefficient of the shapes 
dimension. 


On a grid, graphically show a right triangle whose vertices are A(2,1), B(2,4), C(5,1), find 
its area, then graphically show the triangle resulting from enlargement in by the coeffcient 3. 


On a grid, graphically show a circle whose centre is the origin and its radius is 3cm. Calcu- 
late its perimeter and area. Draw an image of it under the effect of; 
A) enlargement in with coeffcient 2 


1 
B) reduction with coeffcient 3 and calculate its perimeter 
and its area. 


On a grid, draw the following shapes then draw their dilation by using the 
given information. 


dilation center A dilation center B dilation center C 


1 2 
coefficient of dilation 2 coefficient of dilation а coefficient of dilation a 


Find the coordinates resulting from the expansion of the quadrilateral shape ABCD in 
қ each of the following cases using the given expansion coefficient if the center of dila- 
tion is the origin point. 
1) A(0,3), B(2,1),C(0,-2), D (-2,-1) coefficient of dilation = 4 


п) А(-3,2),В(3,3),С(5,-2), D (2, 0) coefficient of dilation = - 


If you knew one of the polygons in the given figure is ап exdilation 
of the other. Find the coefficient and show whether it is enlarge- 
ment or reduction. 


Abdulla designed a scheme of a part of the Freedom 
Statue with dimensions of 50cm, 15cm. If he wanted to 
reduction the scheme using the coefficient = , calcu- 
lated the perimeter and the area of the redution scheme. 


Design: Ahmed is a construction engineer who is used 

to fullfilling the projects of building residental buildings 
in his daily notebook, and when the desing is finished he 
dilation it in by a coefficient of 10 on a maps paper. If the 
dimensions of the bedroom on the map are 3.5 cm, 4.8 
cm. What is its area? and what is the perimeter? 


The convex lens is used as a magnifying lens, if a body is 
put between the lens and its focus. 
If you take a look at the letter “М” written on the paper 


whose height is 3mm. The len’s reduction is > 
What is its height after being dilated? 


| sitting room 
ГЦ 


of coefficient (3). 


dilation with coefficient greater than 1. Then represent the resulting image dilated by a coef- 
ficient less than 1. Expect the value of dilation coefficient between the original shape and the 


resulting shape. Explain why and check your answer. 


Numerical sense: What do you expect the image of the shape will be if it was under the effect 


of dilation as in the following cases; 
i) the dilation coefficient is 1 
п) the dilation coefficient is 0 


9 | Challenge: An irregular geometrical shape. Describe its picture under the effect of expansion 


10 Open Problem: Graphically represent a square, then show an image of it under the effect of 


A general mathematical formula to find the new coordinates of the ordered pair (x, y) under 


the effect of dilation by coeffiecient “К”. 


> An solid shape like the table and the cube is 
characterized by having three dimensions un- 
like the standard shape (plane shape) which 
has only two dimensions. The three dimension 
are: length, with and height. 
In the language of Geometry science, each 
body of many surfaces has two bases parallel 
regular congruent polygons called (the regular 


prism). 


A prism is classified according to its base 
shape. So the prism is quadrilateral if its base 
had a quaternary shape as in the cube and 


cuboid (parallelpiped). 


6-2-1 ] Cube 


The cube is a body whose 6 
faces are squares. It can also be 
called a quadrilateral prism, its 
height is equal to its base side. 
In other words the three dimen- 
sions of the cube are equal. 

As in details: The cube consists 
of six equal faces, eight verti- 
ces or right angles, and twelve 
edges. 


Volume of a Cube 


Face : is a square 


Vertex : is a point where three or 
more edges intersect 


--- 


Edge : is a segment 
that formed by the 
intersection of two 
faces 


Volume = edge length x edge length x edge length 


V=LxLxL 


Where V is volume of the cube and L represents the cube 
edge. 
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Example (1) F ind the volume of a cube whose edge length is 6cm. 


Use the cube volume rule in symbols 


V=LxLxL 
substitute and simplify 
V=6x6x6=216 cm? 


so the volume of cube is 216 cm? 


Example (2) The rubik’s cube consist of 27 different colored tiny cubes, the tiny cube’s side is 1.9 
cm and we can calculate the volume of the rubik’s cube in two ways. 


Notice that : 

First method: 1.9 x 3 = 5.7 cm is the length of rubiks cube adge 
the volume of the rubiks cube is : 
5.7 x 5.7 x 5.7 =185.193 cm? 


the volume of the tiny cube is: 
1.9 x1.9 x 1.9= 6.895 cm? 

Second method: 50 the volume of the rubiks cube is 
27 x 6.859 =185.193 cm? 


Example (3) А cubed water tank whose edge is 3m, water is poured into it with a rate of 9m? per 
hour. Calculate the time needed for it to be filled. 


The capacity of the tank means how much water it can hold in and it is exactly the volume of the 
cubed tank. 


V-LxLxL 
V=3x3x3 
V= 27 


So tank capacity equals; 27 т? 


The water is poured inside the tank with a rate of 9 m?/h. 
So the time needed for the tank to be filled can be concluded by di- 
viding the tank capacity by the water flow rate; 


27-9-3 hours 
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[ 6-2-2 | Parallelepiped 


A parallelepiped is a body whose both of its bases are rectan- 
gular and all of its side faces are rectangular as well. and each 
two opposite faces in it are congruent. 

Its volume is measured as follows; 

V = base area x height 

V=Lxwxh 


height 


Where “L” is base length, “w” is base width, and “h” is 
height 


Example (4) Find the volume of the parallelepiped whose its dimensions аге 8cm, 4cm, 3cm. 


Use parallelepiped volume rule in symbols; 


V=Lxwxh 


Substitute and simplify ! 


K 


V=8x4x3=96 


So parallelepiped volume is 96 сіп? 


2 
» 4cm 


8 ст 


| Example (5) A parallelepiped of squared base whose its edge length is 8cm and the height is 
| 10cm. Find its volume. 


Use parallelepiped volume rule in symbols; 
V=Lxwxh 

Substitute and simplify 
V=8x8x 10 

V = 640 


So parallelepiped volume is 640 cm? 


Example (6) Fishbowl: The bowl is in the form of a parallelepiped whose dimensions аге; 
1.5m, 0.5m, 1m. 
Find the volume of water needed to compltetely fill it. 


V-Lxwxh 
М=1.5х0.5х1 
У= 0.75 


So the volume of water needed to fill the 
bowl is 0.75 n? 
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і Find ће volume of a parallelepiped whose base length is 8cm, and its 
: width is 4cm, and height is 4cm. 

[7 What is the volume of a cube whose edge length is 4.5cm? 

B A parallelepiped whose height is three times its base length. If its base 


' ' length i is 8cm and width is 4cm. What is its volume? 


What is the edge length of a cube whose volume is 1000cm?? 


A parallelepiped of a squared base and 10cm height. If its volume is 90cm?, what's the side 
length of its squared base? 


What is the height of a parallelepiped whose volume is 48cm? and base area is 12cm?? 


A cubed water tank whose edge length is 3m contains an amount of 
water reaching the height 1.5m. Calculate the amount of water which 
needs to be added for it to completely fill it. 


Calculate the volume of the lower shadowed part of the bird house in 
the figure. 


Challenge: A sweets company decided to change the shape of the box from a parallelepi- 
ped with the dimensions, 8cm, 2cm, 4cm to a cubed box in a way that the box's capacity 
remains constant. Find the length of the edge of the cubed box. 


10 Open Problem: Three cubes of edge length 5cm were put side by 
side. What is the resulting shape and its volume? 


Numerical Sense: Which of the following has a better effect on the parallelepipeds volum ? 
A) Doubling its base area. 

B) Doubling its height. 

Explain your answer with anumerical example. 


base length is (k)cm and width is half of its length and the height is three times 
of its base length. 


М Le 2 E 
The lateral area of a cube is the area of 4 squares. 
While the total area is the area of 6 squares. 


The lateral area of a parallelepiped 15 the area of 
four rectangles. Each two opposite rectangles have 
the same area. And the total area of a parallelepi- 
ped is the area of six rectangle each two opposite 
rectangles have the same area. The total area is 


sum of lateral area and the sum of the upper base 
and lower base. 


[6-3-1 | Cube 


Lateral: is the area of the four faces which are located on the 
sides of the geometric shape that means it is the area of four 
squares, 50; 


Lateral area = 4 x edge length x edge length 
LA=4xLxL 


Where A is the laterl area and “L” is the cube edge length. 


Total area: is the area of the six squared faces located on the 
surface of the geometric shape. that means it is the area of six 


squares, 50; 
Total area = 6 x edge length x edge length 


Where TA is the total area and “L” represents the cube edge 
length. 


Example (1) Find the lateral area and the total area of a cube whose edge is 12cm. 
Use cube’s lateral area rule by symbols 
LA=4xLxL 


Substitute and simplify 
ТА = бх 12x 12 = 864 
So the total area of the cube is 864cm? 


Substitute and simplify A 
LA=4x 12x 12 = 576 
L 
So the lateral area of the cube is 576cm? 
Use cube's total area rule by symbols Y 
TA=6xLxL T p 
L L 
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Example (2) А cube whose lateral area is 16cm?. Find; 
1- Its edge length 2- Its volume 


Write the rule of cube lateral area 
LA=4xLxL 

Substitute 

16=4xLxL 


16 
Use multiplication and division propety Lx L= 7 


Lx L=4 simplify 
L=2 
Then L(edge length) = 2cm 


Write the cube’s volume rule V Lx Lx L 
V=2x2x2 Substitute 

V =8 Simplify 

У = 8cm? 


So Ше cube’s volume is 8cm? 


[6-3-2] Parallelepiped 


Lateral Area: is the sum of areas of two couples of side rectangles. 


Lateral Area = base perimeter x height lateral faces 


= 2 x (length + width ) x height 


LA=2x(L+W)xh 


Where A represents lateral area, L is base length, W is 
base width and h is height. 


Total Area: is the sum of areas of six rectanglar faces that represent the geometric shape surface. 
Or it is the sum of lateral area plus the sum of two bases’ area. So; 


Total Area = lateral area + two bases area 
ТА = [2 (L+w)xh]+[2xLxw] 


Where TA represents the total area, L is the base length, w 
is the base width, h is height. 
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Example (3) Find the lateral and total area of aparallelepiped whose dimensions аге 8cm,4cm, 
3cm. 


lateral area rule of a parallelepiped in symbols 
LA-2(L*w)xh 

Substitute and simplify 

LA=2 (8+4)x3=2x12x3=72 

So, the lateral area of the parallelepiped is 72cm? 


Use the total area rule of the parallelepiped in symbols; 
TA=2(L+w) xht+2xLxw 

Substitute and simplify 

ТА =2(8+4)x3+2x8x4 


=2 x12 x3 +64 = 136 
So, the total area of the parallelepiped is 136 cm? 


Example (4) Matches box: the box is in the form of a parallelepiped whose dimen- 
sions аге 5cm, 3cm, 2cm. Calculate the area of the carton board needed to 
make it. 


T A= 2(L+w) x h+2 х.х w 
TA-2(543)x2*2x 5x3 
TA-32430- 62 


So, the area of the carton board needed to make the matches box is 62 cm. 


A parallelepiped base length is 8cm, its width is 4cm and height is 8cm. What is its total 
area? 


2) А cube's edge length is 2.4 cm. What is its lateral area? н 


3 A parallelepiped’s height is three times its base length. If its base length is 8cm and 
width is 4cm, what is its lateral and total area? 


Solve the Exercise 
A parallelepiped whose dimensions are 3cm, 5cm and 6cm. Calculate each of its lateral 
area and total area. 


15 | A parallelepiped whose base is square has edge length of 5cm. Its height is 10cm. Cal- i 
culate the lateral area and total area of the parallelepiped. ' 


A parallelepiped whose lateral area is 48cm? and its base perimeter is 12cm. find its 


height. 


7 | A parallelepiped whose base is square has height of 10cm. If its lateral area is 280cm?, 
find the edge length of its square base. 


Swimming pool: whose base dimensions are 8m, 4m апа 
hieight is 2.5m is wanted to be paved with square pieces 
of ceramic with edge length 0.2m. Calculate the number 
of pieces needed. 


Furniture: A wooden locker with a frontage consisting of 
six drawers, rectangular and equal in area. Each drawer’s 
dimensions are 0.5 m and 1m. If the locker’s width is 2m, 
find its lateral and total area. 


Challenge: 45 parallelepiped wooden pieces were placed to- 
gether side by side. Each parallelpiped has a square base with 
edge length 2cm, and height 3cm as shown in the figure. Cal- 
culate the total area of the geometric shape. 


i Open problem: Consider a parallepiped water tank with a 
і square base and height five times of its base. If you know 
‹ that the cubic volume of water inside it as 40°, what is the 
height of the tank? 


12 Numerical sense: which of the following has a greater effect 
on the lateral area of a parellepiped; 
A- doubling its base area 
B- doubling the height 


Explain your answer by a numerical example. 


A general mathematical formula of the total area of a parallelepiped whose base length is (k) 
ı cm, its base width is a half of base length, and its height is three times of its base length. 


You have a cube whose edge length 
is lcm and another cube whose edge 
length is 3cm. 

. Find the volume and the surface area 
for both. 

. Compare the volumes of both cubes 
then conclude the relation between 
them. 

. Compare both areas then conclude the 
relation between them. 


Review of concept of Extensibiliy and center of dilaation 


Dilation: is the image resulting from reduction or enlargement in out a given shape. The image is 
smilar to the original one and has symmetrical dimensions. 

The center of dilation: is one of the points in the original shape. When measuring, we fix it in order to 
adjust the shape measurements. 

Dilation cofficient: is the ratio of the image dimensions to the original shape dimensions. 


RULE T: 

If V represents the original cube volume and V is the new volume after magnifying the edge length 
by diiation coefficient k, so; 

V=kxV=(k.k.k).V 


RULE: 

If A represents the area (whether rateral or total) of the original cube (TA) represents the new area 
after magnifying the edge length by the dilation coefficient k, so; 

A=k’xA=(k.k).A 


Example (1) We try to check these two rules using the givens in “Learn” paragraph. 


Original cube volume => V-(LxLxL)-(1Ix1x]1)-2 1cm? 
Total area of the original cube => TA=6 x Lx L=6 хІх 1= бст 
When magnifying the edge length by coefficient of dilation (3), the edge length becomes 3х1 = 3 


cm =L 


Cube volume after dilation => V'=(L x L x L) V=(3 x 3 х 3) (1)= 27cm? 
(TA)'=6xL xL =6х3х 3 = 54 cm’ Total area of the cube after dilation 
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RULES: 

If V represents the original volume of the parallelepiped and V is the new volume of it after being 
magnified by dilation coefficient k, so; 

V= K.V = (k.k.k) .V 


RULE 4: 

IfA represents the area (lateral or total) of the original parallelepiped and (A ) represents the new 
area after magnifying by the dilation coefficient k, so; 

A-kxA-(kk).A 


Example (2) A parallelpiped of dimensions 30cm 12cm, 15cm,. A similar model was made with 


1 
dilation coefficient ( ES ), Using the rules 3 and 4, find the volume and the 


lateral area of the mini model. 


V=Lx wx h=30 x12 х 15 = 5400cm? 
LA=2x(L+W) x h=2 х (30 + 12) x 15 = 1260cm? 
VK у= (к.к. I. V Qo x Lx Ly x 5400 = 200cm? 
= = =(—х——х—)х = = 
VHk.b.DV HG X= =) 2. cm 


1 1 1260 
(LA) -K* (LA)=(k.k). (LA) = (Gx y) 1260 = —5— = 140cm* 


= | 


| Example (3) Money box: a minimized model of a money box was made in the shape of a cube | 


whose edge length is 8cm. If greater model was wanted to be made by dilation 
coefficient —, calculate the volume and lateral area of the magnified model. 


Model volume before magnifying 


V=(Lx LX L)=(8 x 8 x 8) = 512cm? 


lateral area before magnifying 


LA=4xLxL=4~x 8 x 8 =256cm? 


Volume & lateral area after magnifying 


3 3 3 
VEK V -(kkk.V = (9-х 5-х 5) х 512 = 1728 om? 


3 3 9 
(L.AJ = (LA) = (К.К). (LA) - (57 х 5) х 256 =F х 256 = 576 cm? | 
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А cube whose edge length is 5cm was dilated (enlarged) by coefficient 3. Find its vol- 
ume and total area after dilation. 


A parallepiped whose dimensions are 6cm, ы 9cm. Find its volume and its lateal 


area under the effect of dilation coefficient of EE 


5 If you know the lateral area of a cube is 32cm? and that it is under the effect of reduction that 
its lateral area was reduced to become 8 cm’. Find the coefficient ofdilation. 


10cm 


ma 
120cm ж 
?cm 
?cm 


A parallelepiped with a square base of 3 cm edge length and a heigt five times 


A piece of iron is in the shape of a parallelepiped with a 
suquare base which has edge length of n and height of 


120 cm, if reduction it by the coeffiaent 10" find its vol- 


ume after the reduction . 


greater than the edge length. Find its volume, lateral area, total area. Then find 
the following; 

i) Its volume under the effect of dilation by coefficient 4. 

ii) Its lateral area under the effect of dilation by L А 


iii) Its total area under the effect of dilation coefficient of 13: 


к? A cube whose edge length is 1.2cm. Find its volume, lateral area and total area. 


i) Its volume under the effect of dilation by coefficient us 


3 


iii) Its total area under the effect of dilation coefficient of y 


ii) Its lateral area under the effect of dilation by 5. 


If you know the total area of parallelepieped is 13cm? and its total area under ef- 
fect of dilation (enlarging) is 52cm". Find the coefficient of dilation. 


Then find the following; 


8 A cube of ice whose edge length is 5cm melts keeping its 
geometrical shape under the effect of dilation coefficient — 


in each second. Calculate the total area after the dilation. 


' The cake dough was put їп a parallelepiped shaped metal 
| mold. Its base dimensions are 30cm and 25cm. The cake 

i dough’s height was 2cm. After getting it out of the oven, 

н its height increased by dilation coefficient 4. Calculate its 
н volume. 


10 Sponge: A piece of sponge whose bas dimensions are 
- 100mm, 60mm,and the height is 20mm dipping into water 
then its dimensions are dilated by coefficient of 1.5 Calcu- 
late its total area after dilation. 


Challenge: How can you turn a cube whose edge length is 3cm to a parallelepiped with the 
same volume by applying two different dilation on two of its dimensions? 


12 Open problem: What would the coefficient of a parallelepiped dilation be, if the exdilation 
effect on its dimensions was as follows; 
- length with the dilation coefficient 3, width with the dilation coefficient 5, height with the 0: 
dilation coefficient 7 


Numerical sense: If we enlarge a cube under the effect of dilation coefficient of 5 then we 
1 
reduced the resulting body by the dilation coefficient of A What do you expect the final 


coefficient to be? 


A general mathamatical formula to find the total area of a parallelepiped. The edge length of its 
square base is (X)cm. Its ш is three time greater than its base edge length under the effect 


of dilation coefficient of EXE 


Two similar cubes whose each edge is 5cm were put one 
over the another as shown in the figure so a compound 
three dimensional shape was formed. It is determined. The 
two simple three dimensional shapes which composed it. 
find the surface area and the volume of the compound 
shape by multiplying the surface area of the compound 
solid and its volume. 


Find the volume and the surface area of a compound plane shape 


Important note: When finding the surface area of a compound body. Attention must be paid to the 
surfaces is common between the adjacent three-dimensionals where they are counted only one. 


- The compound shape is composed of two simple shapes or more. This is why we divided it to sim- 
ple pieces. 

- We calculate the volume and the surface area of each simple shape alone. 

- We add volumes of the simple shapes get the volume of the compound. 

- We add the surface areas of the simple shapes minus the common areas to get the surface area of 
the compound. 


Example (1) We try to find the volume and the surface area of the com- 
pound shape in “leran” paragraph. 


The two simple solids that form the compound are similar cubes. 
The edge length of each cube is 5cm. 
We find the surface area and the volume of the cube as follows; 


У=1х1х1=5х5х 5 = 125 cn? 


SA-6xLxL-26x5x52150 cm’ 


We calculate the volume of the compound shape; 


V= 125 x 2=250 cn? 


To calculate the surface area of the copmpound three dimensional shape the 
area of the common face must be subtracted which is the base of one of the 


cubes which equals; A = 5x5 = 25 cm? 
So the surface area of the compound shape is 


SA=2 х 150 - 2x25 = 300 - 50 = 250 cm’ 
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Example (2) 


In the following figure, notice that the compound shape can ст 


be divided into three simple shap, one cube and two 


llelepiped i l di ions. 
parallelepiped in equal dimensions ean 


5ст 


To Callculate: Тһе compound shape volume. We find the volume of the cube 
and parallelepiped volume of the cube 

V=LxLxL=2x2x2=8 ст 

volume of the parallelepiped. 

V=Lxwxh=5x2x6=60 ст? 

the total volume is = volume of the cube + 2 volume of parallelepiped 
V=8+2 x 60=8+ 120 = 128 cm 


Example (3) 


Buildings: The building in the picture consists of 4 symmetric floors and 
it can be considered a compoud shape which 
consisting of 4 cubes placed one over on the another. If we knew the 


| cube’s edge length (which represents each floor) is equal to 2.5m . 


What is the total volume and the lateral surface area of the buildings? 


| V=4 x (LXLxL) 


| V = 4 x (2.5) х (2.5) х (2.5) = 62.5 m3 


| The lateral area of the building equals (the lateral area of each floor x 4) 


| LA = 4 x (4xLxL) = 4 x (4x2.5x2.5) = 100 m? | 


Example (4) | 


In near by the figure can be divided the compound solid to two simple solid shape 

| , cube and parallelepiped б 

| total Valume = Valume of cub + volume of parallelepiped 
= (2х2х2)+(2х4х 5) 


= 8 +40 = 48 ст 
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If you knew that the compound solid consists of 8 
— match boxes with the dimensions 6cm,4cm, 2cm. 
What is the total volume of the shape? 


1.2 m, 0.8 m, 0.1 m. The dimensions of each drawer 
of the six drawers are 0.8 m, 0.4 m, 0.2 m. Calculate 
the total volume of the table. 


і The dimensions of the upper board of the table аге 


( Solve the problems 


lm 


7 Atable’s upper board has the dimensions 2m, Іт, 30cm. Its 
legs are parallelepiped. The surface of its base is squared, 
its edge length is 25 cm and its height is 1m. 

Calculate the total volum and the surface area for the table 
(neglect the common areas when calculate the surface area) 


The following design is ofa wooden table composed of theree 
similar wooden pieces in the shape of a parallelepiped. The 
dimensionss of each piece are 60cm, 40cm, 15cm. Calculate 
the total volume in which represents the three pieces . 


Challenge: Try to draw a regular compound three-dimensional shape on graph paper, 
composed of three parallelpiped shapes of different volumes, suppose dimensions to them of 
your choice, then find the volume of the shape and its surface area. 


Numerical Sense: A compound theree-dimensional shape made of paving a number of 
wooden cubes whose each edge is 2cm. If its dimensions are 10cm, 4cm, 2cm how many 


10 Open Problem: How can you estimate the volume of a compound three-dimensional shape  ; 
cubes are there? : 


: of irregular simple three-dimensional shapes? 


A methematical formula for the volume of a compound theree-dimensional shape composed of k 
; number of cubes arranged one over the other, their edge length is n cm. 
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Draw a regular octagon on pieces of colored 
carton and use the scissors to make a number of 
different colored octagons. 


Try to arrange them on top of a table, all 
together, without leaving spaces between them. 
Try it again with a regular hexagon. 

Think why you could arrange the pieces of the 
regular hexagon while you couldn’t do it with 
the regular octagon pieces. 


[6-6-1] Regular Polygon , Diagonals Angle Measuring 


The Regular Polygon : Is a polygon whose dimensions are equal in length and has congruence 
angles just like the equilateral triangle and the square. The diagonals of the regular polgon are drawn 
a Straight line linking two non - contiguous vertices (points). 

Polgon Angle Measurement = (the numberof its sides -2 ) х 180° divided by the number of sides. 


o. 02180 
B n 


Example (1) 


We try to find the measure of each angle in a hexagon as follows: 
We choose one of its points and starging from it we draw all 
possible diagonal which are there. 


We count the number of triangles formed which are four regular 
triangles. 


Since the sum of triangle angles is 180? so the number of angles in 
а hexagon is 4 x 180° = 720° 


We calculate the measurement of each angle by dividing the sum 


of a hexagon's angles by the number of angles: 
720° + 6 = 120° 
So the measure of each angle in a hexagon is 120 degrees. 
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[6-6-2] Paving and Paving Area 


e The process of arranging polygons side by side with a specific pattern in such a way that the 
whole area worked on is covered without any overlapping or left out spaces is called. (Paving) 

e In order for the paving process to be done correctly the measure of the angles meeting while pav- 
ing must be 360 degrees. 

e In order to made a decision about whether a regular polgon is suitable or not for paving if you 
dive 360 degrees by the measure of the regular polgon angle, the result must be an positive inte- 
ger and without a remainder. 

e The number of pieces of a regular polygon basically used in paving is determined by dividing 

the area needed to be paved by the area of the unit used in paving. (a ceramic piece for example) 
Which usually has constant measurements. 


Example (2) Can the floor of a room be paved by using pentagonal pieces of ceramic? Explain why. 


1. First step the pentagonal angle is measured by this way: 108° 


n-2) x 180° 5-2)x 180 
je ЖІ 15-2)*180 _ LL 108° 
п 5 5 


2. Second step divide 360° by 108° 
360° 


= 3.3 g Р 
108° 108 |108 


2 
Where the division result is not an integer, it is not possible to use Ф. 
pentagonal pieces in paving because the measure of the angles 
meeting in paving is less than 360 degrees. 


Example (3) : А А А 
Can the floor of a room be paved Бу using hexagon pieces of ceramic? Explain why. 


1. First step The hexagon angle is measured this way: 


-2) x 180° 6-2)x 180 720° 
n 6 6 


2. Second step Dive 360° by 120° 
360° 


120° 
Where the division result is an integer, it is possible to use hexa- 
gon pieces in paving because the measure of the angles meeting 
in paving is equal 360 degrees. 
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Find the angle measurement of a regular polgon of 12 sides. 
Can the walls of a kitchen be paved with triangular pieces of ceramic? Explain why. 


A rectangular wall whose dimensions are 3.6 m, 3m, should be decoreted by being paved 
with squared pieces of mosaic with a side length of 60 cm. Calculate the number of pices 
needed. 


A squared bathroom floor of side length 2m is wanted to be paved with rectangular pieces 
of ceramic whose dimensions are 0.5 cm, 0.25 cm. Calculate the number of pieces needed. 


A paving worker matches 4 pieces of squared paving 
cobble the side length of each of them is 25 cm, as 
shown in the figure, If the area needed to be paved is in 
the shape of a rectangle with the dimensions 6 m, 8 m. 
Calculate the number of the needed pieces in two ways; 
the first is by taking the arrangement of the cobble in 
consider in such a way that the shape is exactly as it is 
in the figure. The second is without giving importance 
to that. What is your conclusion? 


Solve the Exercises 


Draw a regular heptagon with all of its possible diagonals. How many triangles would you 
have? 

Find the angle measurement for each of the following regular polygons if you knew the num- 
ber of their sides are: 


i) 7 sides (heptagon) 
ii) 8 sides (octagon) 
ш) 25 sides 


Can paving be acheived using the pieces of ceramic described below: 


ii) Regular polgon of 10 sides. 
ш) Regular polgon of 11 sides. 


КІ If the area of a coloured puzzle piece is 4 ст?. How 
many pieces do we need in order to cover the surface of 
a rectangular table with the dimensions 30 cm, 40 cm 
in such a way that the extras in the permeter are cut and 
stuck to their suitable places in the blanks left. 


н i) Regular polygon of 9 sides. 


10 A bee cell in the form of a regular hexagon with an area 
of 25 cm’. If the board that carries the cells is rectan- 
gular and its dimensions are 40 cm, 60 cm. How many 
cells does it carry? 


A house owner wants to surround his rectrangular 
shaped garden (with the dimensions 3 m, 4 m) with 
squared pieces of coloured ceramic whose suface is 1m? 
in a way that there won't be any acute edges (using a 
trianglular piece with an area half of that of the piece 
and a shape of a right triangle) as shown in the figure. It 
turned out that he needs 16. 

How much would another house owner need if his 
garden's dimensions were 5 m, 6 т? 


12 A rectangular wall whose dimensions are 9 m, 18 m contains two windows each in the 
shape of rectangle with dimensions 1 m, 0.25m, on top of it half a circle whose area is 0.5 
m’. It should be paved using pieces of hexagon mosaic, the area of each piece is 2.14 т. 
Calculate the number of mosaic pieces needed. 


Challenge: Can Ali used eqailateral triangle pieces of ceramic to cover the floor ? ex- 
plain your answer. 


14 Open Problem: K is the number of regular polygons. Conclude a rule to find the num- 
= ber of diagonals of the polygon by taking four consecutive values of К. 


15 Numerical Sense: Without using paper and pencil guess 
~ whether the followings in the shape of a regular octagon can 
be used in paving? 


How the parallelogram in the figure can be used in paving 
the floor of a room? 


E 


GB 80808 


Bg 


2 
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Chapter Test 


Let ABCD be a rectangle whose vertices are A(-2,6) , B(2,6), C(2,-4), D(-2,-4) draw it and find 
its area, then draw an expansion to it where the center point 18 at the origing and the coefficient is 


72 and find its area as well. 
A cube's volume is 125 cm, find its edge length. 
A parallelepiped volume is 96cm’, if its base area was 12 cm? what is its height? 


A parallelepiped with a squared base, its height is 12 cm, if its volume is 768 cm?, what's the 
length of its squared base side? 


Find the volume, lateral area, and total area of a cube whose edge is 7cm. 
Find the volume, lateral area and total area of a parallelepiped whose base dimensions are 15 cm, 


10 cm, and its hight is 20 cm. 


A cube whose E is 4 cm. Find its original volume and its volume under the effect of dilation 


with coefficient am. 


A cube whose side is 4cm. Find its original total area and its total area under the effect of expan- 
sion with coefficient 4. 


If you knew that the total area of a parallepiped is 17 cm?, and the total area under the effect of 
dilation (enlargement) is 153 cn», calculate the coefficient of adilaition. 


Can the floor of aroom be pave of by , using pieces of regular octagon cobbles? clarify that 


A stereophonic compound composed of 8 corresponding cubes, whose each edge is 10 cm, 
and 4 parallelepiped of similar dimensions 6cm, 4cm, 2cm. Calculate the total volume of the 
stereophonic solid. 


Abdulla wants to pave a squared corridoor whose side is 9m with a squared cobble. The area of 
one cobble is 0.25 m?. Calculate the number of cobble needed to finish the paving process. 
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І Statistics and Probability 


fi 


Collecting and Organazing data (Frequency Table) 


Circular Sectors 
Frequency Polygons | тане 
Stem and Leaf 


Оцістоев о? experiment and representation it 
Comparing between probabilities 


N 


! Why the scientists are not able to expect the events of disasters 100%? 


How do people use maths when trying to predict or to be ready against disasters? 


If there were in of Muhannad farm 9 tress of apples, 13 trees of fig, 4 trees of almond and 7 
trees of plam. Represent these data using signal counting in a table. 


Use the data which is given in the table which represents the max speed of some animals to 
answer the following questions: 

Which of the animals is the fastest? 

Which of the animals whose speed is 40 km/h ? 

Which of the animals is the slowst, the lion or the rabbit ? 


Write each of the following fractions as a percentage ratio: 


70 3 13 6 
o 100 20 9 4 5 


79 Arrange the following numbers in ascending order. 22 ‹ 15 ‹ 30 ‹ 20 ‹ 31 ‹ 11 ‹ 18 ‹ 20 


Using the beside data graph which represents the sport activity of 50 
students in one of the school in aspecific year to answer the following 


questions: 40 
о of the activities do the students prefer ? 30 
B the prefered activities in order. 20 
D many students do prefer basketball? 10 


Пефооҙ 


I[eqyo»seq БЕН 


][eqAo]po^ 


Write each of the following percentage ratio as a decimal form: 


13% 7% 15 20% 


25% 


Use the given circule graph data to answer the following questions: 


16 What is the percentage ratio of Science subject? 30% 
0 


17. What is the angle which represents the Math sector? 


What is the sector which its persentage ratio is 30%? 
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Learn _ 


The teacher of Math collect- 
ed data of twenty weights of 
students of first intermediate 
stage, the weihts approximaed 
up to kilogram as follows: 


47 , 47 ,43 , 46 , 43 
44 , 45,47 ,44 , 47 
44 , 46 , 47 , 46 , 45 
47 , 44,47 , 48,44 


1) What is the max. weight among the weights of students? 
п) What is the min. weight among the weights of students? 
ш) What is the number of students which weightt 47 kg. ? 


Collecting and Organizing Data 


To answer the above questions, easily, we need some time to represent them in frequency table. where 
each value that apears in data will indicate the number of occurence. It will help me to show data 
easily. 


Example (1) Arrange the data which the teacher of Math collected into a frequency table: 


Step 1: 
Organize the data in an ascending order: 
43, 44, 45, 46, 47, 48 


Step 2: 43 —»1l 44 => И 45 =| 
Use the signal of counting (|) to count the recurs 46 ->»|| 47 —»Mf || 48 =» | 


in every value of step 1 


Step 3: 
Construct the frequency table. 


Step 4: | | Frequency 
Use the frequency table and answer the following | 
questions: 


i) The max. weight among, the weights of students 
is 48 kg. 


ii) The min. weight among, the weights of students 
is 43 kg. 


iii) The number of students, which weights each of 
them 47 kg. is 7 students. 
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xample (2) Construct a frequency table for the marks of a test . Using the following sets: 
65 70 83 99 88 78 85 90 50 73 
69 63 79 98 86 80 75 55 95 73 


i) less than 70, 70-79, 80-89, 90-99. 
ii) What is the number of students which they got 80-89? 
iii) What is the number of students which they got less than 70? 


When the data number is large or the difference between the max. and min. values is large, 
we construct a frequency table that contains classes to simplify the data expression. 


i) The class 70-79 contains all marks of student which lies between| 
70,79. The number 70 is called lower limit of the class. 
The number 79 is called the upper limit of the class, and so on for 


the rest classes. 


* The class 70-79 includes any value of the following : 
770, 73, 76, 77, 79 and the number of elements is 5. 


* Construct a frequency table containing two columns the 


first contains the classes and the second contains the frequency. 
ii) Number of students which have marks 80-89 is 5 students. 
iii) Number of students which have marks less than 70 is 5 
students. 


[Ee (3) 


Weather: In one of the months of winter in Baghdad 
the max. tempratures were recorded for several days as 
follows: 

35, 30, 29, 33, 30, 30, 28 

34, 28, 33, 35, 30, 28, 29 

i) Represent the data as a frequency table. 

ii) What is the max. temparature? 


iii) What is the min. temparature? 


iv) How many days were the temparature 30°C ? 
Represent the data a frequency table of the following: 

i) Arrange the data in ascending and evaluate the frequency 
of each value. 

ii) Max temparature was 35 °C 


iii) Min temparature was 28 °C 


iv) The number of days which were the temparature 30°C 


was 4 days. 
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Arrange the following data in a frequency table: 
222, 1,6, 2,3, 975; 1, 2,6, 3,4,06, 1-3,1 


Measurement: The following represents the heights of 16 first class intermediate 
Students in cm. as follows: 


151, 137, 149, 136, 146, 148, 145, 134 
149, 135, 137, 144, 136, 131, 141, 138 
Construct a frequency table of height of students using the following sets: 
o Less than 140, 140-145, 146-151. 


What is the number of students which their heights are less than 140 cm ? 


What is the number of students which their heights are between 140,151 cm? 


51 Arrange the following data in a frequency table 
2,3, 1,4,3,3, 0, ood 2,4, 6, 1,3,2,5 


A scientist researched on 10 volunteers their sleeping time and concluded the outcomes: 
365, 435, 380, 460, 400, 425, 440, 490, 500, 501 


wW Use the results to construct the frequency table using the following sets: 
Less than 400, 400-450, 451-501 


What is the number of volunteers which is within 451-501? 


і What is the number of volunteers which is less than 400? н 


Workers: The following data represent the ages of few — | 
workers in one of the companies: i dic 


53, 52, 45, 29, 45, 27 
27, 31, 50, 32, 30, 47 
79 Construct а frequency table for the given above data. 


10 What is the number of the youngest age of workers and | 
what is the number of the oldest age? 


What is the number of workers whose each age is less 
than 30 years? 


12 What age is recured most than others among the workers 
in the company? 


Health: The following data represent the weights of 
twenty babies in kilogram 


30, 16, 20, 30, 26, 22, 33, 19, 24, 15 
32, 26, 18, 27, 31, 25, 32, 23, 21, 19 

13 Construct a frequency table using the following sets: 
15-19, 20-24, 25-29, 30-34. 

14) What is the number of babies their weights are less than 
30 kg. ? 

15 What is the number of babies their weights аге between 

30-34 kg. ? 


16, Challenge: If the number of goals that been attained in football games were as follows: 
4, 5,3, 2, 2, 2, 1,0, 1, 6, 4, 5,2 


17 Look at those data ascenging from 0-6, taken three equal times, and then construct frequen- 
: cy table. 


18 Can we display the same data by using the frequency table and signal of counting?Explain 


One of the students in college of 
Agriculture reconnoitered among 
animals breeding. in countryside 
homes, so he found that 75% they 
breed chickens, 15% breed dogs 
and 10% breed cats. How does the 
student show his conclusion of 


recon number. 


Circle Graph ( Pie chart ) 


Circle graph is the best choice to represent the percentage, because it shows clearly the area of the 


sectors and the comparison among them. 


Example (1) Find the angle value of each sector. 


Step 1: 


Angle value of chickens sector: x 360-270” 


100 


Angle value of dogs sector: — x 360° = 54° 


Angle value of cats sector: Ы; x 360 =36` 


100 
Step 2: 


We draw the circle graph by using a compass, protractor and ruler, by starting from a certain 
raduis, to draw the sector of each sector. 


Step 3: 
Give a name to each asector and colour it 


Example (2) 


Agriculture: A farm contains 200 trees the given circle graph shows 
the percantage of each species. Find the number of each species of trees, 
then answer the following : 


1) Which of the species of trees has a least number of trees? 


п) Which of the species of trees has a number greater than half of the 
whole number of trees in the farm. 


iii) Which of species has a percentage 25%? 


f : = 
Number of orange trees 100 x 200 = 120 
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29 B 
Numuber of Lemon trees : 100 x 200 =50 


Numuber of Pomegranate trees : m x 200 =30 


i) The least number of trees is the trees of pomegranates (30 trees) 
ii) The number of trees that is greater than one half of the whole is the trees of oranges (1207100) 
iii) The trees which its percentage 25% is trees of lemon 


The table beside shows the results of favourite colours by some students. 
Draw a circle graph which represents the given data in the table. 


oll subscribtion 
Step 1 : Find the sum of the number of the studentes 


Step 2 : Find the angle of each sector: | 


6515-9-30 


HIE 


sector angle value of blue coloured sector: x 360 = 72 


6 
30 
sector angle of red coloured sector: x 360° = 180 


30 


sector angle of green coloured sector: 30 х 360° = 108 


Step 3 : Draw the circle graph and name of each sector and colour it. 


Survey : The following table shows the opinions of 40 persons dealing with their favourite hob- 
bies. 


favourite hobbies 


hobby 


reading 


computer games 


i) How many persons do they prefer walking? 


ii) What is the sector angle of swimming sector? 


55 
Number of persons who prefer walking: 100 x 40 =22 


The angle of swimming sector: x 360 = 90° 


100 
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Use the given table and draw the circle graph. 


| Set of compact disc of muhammad - 
40% 
2) Which of the discs has a ratio 30% ? 2» 
3096 
2596 


Which of the discs represents an angle 90°? 


CD of each species and then answer the following: 


Questions 3-6 
are similar to 


Which of the CD is the least in number? 
examples 2-4 


Are the luxury game discs greatest in number? 
What is the number of discs which represent the 


luxury games? 


If Muhammad had 20 compact disc (CD) use the table in question 1 and find the number of 
What is the value of angle which represents the 


luxury games sector? 


Prefered News 
Newspaper: The given table shows the newspapers WS Number 
that a group of persons prefer 7 
3 
Represent the data of the table in a circle graph, 5 
and then answer the followings: 
Which of the newspapers has a ratio of 35% ? f 


79 What is the angle of the advertisement news sector ? 
Time: A student spends 10 hours with his family as shown in the table below. 


Represent the data as circle graph. 


| The time of which the student spends with 
| his family І 
35% 
25% 
15% 
25% 


Answer the followings: 


"m Which of the times has the same percentage? 
Which of the time has an angle of sector 54?? 


13. Whatis the angle of sport sector? 


Weather: The following table shows the monthly average of temperature in one of the 
resorts of Iraqi Kurdistan. 


15 Represent the given data as a circle graph and answer the followings: 


The month average of the temp. 
Month Average 


February 10 


March 19 


April 155 
May 2225 
Ліпе | 23 


What is the percentage of temperature in May? 
17 Which of the months has an angle its sector 92°? 
18) What is the angle of sector February ? 

Which month has a percentage equals 25%? 


Challenge: Some of people which have swimming 
hobby, prefer walking instead of swimming. 
Accordingally the value of their sector angle became 216: 
What is the number of those people ? 

Use table in Example 4 


21 The approximate area of the land of the earth is 150 mil- 
lion square kilometers. The area of South Pole Continent 
is 10% of the area of the land. Find the area of the South 
Pole continent approximately. 


[ 7-3] Frequency Polygons 


Idea of the lesson Learn ) 


Representing data by The data below іп ЕЛ. represents 

frequency polygons the interest of one of mini-markets 
Vocabulary approximated to thousand dinars 
within thirty days. 


Frequency polygon 
Center of class 


15200040 


How сап I help the dealer to extract a new information from the given original data of the table? 


Frequency Polygons 


Frequency Polygons: It is one of the methods to extract new informations about the original data. 
It is a number of segments which join the points whose components are the center of classes and the 
frequency. 

Center of class: It is the sum of lower limit upper limit of the class divided by 2. 

We usually join the ends of the polygon with x-axis, so we join the beginning with a certain center 


of classes which lies on the left of the first class and its frequency is zero, while the end of the 
polgon joinds the mid-mark which lies on the right of the last class on x-axis, and its frequency 
equals zero too. 


Example (1) Represent the data as a paragraph (learn) by frequency polygons. 
Step 1: Construct the following table: 


= 
Gro — 
(8,5) 


16720 


21 21425. 


166 


Step 2: Draw two perpendicular gradated со- frequency 
ordinates which the x-axis represents center of 
classes and the y-axis represents the frequency, 


and then determine the points 


center of 
5 10. 15 2035-39 n 
Step 3: We joing those points by segtments by frequency 
using a ruler, to get the given figure 


center of 
classes 


» 10 15.20 25 30 


Step 4: The polygon description : We see through the frequency polygon that the interest in- 
creases up to first 15 days and then it decreases after 13 days. 


Example (2) 
Represent the given data by frequency polygon and describe the changes that occur to data. 


• We construct the following table using the given data in the given example: 


frequency 


e Describe the data from the above table. 
Itis clear from the frequency polgyon that the data 
increases up to 25 and Starts to descend. 


a 3 center of 
10 15 20 25 30 35 40 Classes 


167 


Represent the data in frequency table by frequency polygon and describe the changes which 
occur to the data: 


Represent these data by frequency polygons. 
Describe the changes which occur to these data. 


Questions 1-3 
are similar 
to examples 1-2 


Represnt these data by frequency polygon. 
Describe the changes that occur to these data. 


6 Represent the data of frequency table by frequency polygon and describe the changes which 
occur to these data. 


Learn: The following data represent the number of first 
class intermediate students which they memorized Surats 
of Kuran Karim. They are classified into classes which 

represent the number of surat. 


Represent these data by frequency polygon. 
Describe the changes that occur to those data. 


Challenge: Number of pages of a chapter from a stroy is (35) pages, they are divided equally by 
5 groups to read, number of elements of groups are 4, 3, 5, 2, 6 respectively. 


distance in meters 
ЕІ Represent these data by frequency table. 


80 

70 10) Represent these data by frequency polygon. 

E 11 The given bar diagram represent the distances of some 
40 Students» houses from their school in meters. 

30 

m Represent these data by frequency table. 


А f o Represent these data by frequency polg. 


0-5 6-10 11-15 16-20 


Basketball: The frequency table shows (28) sportsmen playing a basketball. 


2210 


| Idea of the lesson: - a= 


i ШЕ One of the specialists studied 

r2) gathering data of weights of (20) 
Students in intermediate Stage, 
approximated to kilogram. The 
results were as the following: 


bee 


"Vocabulary 
* Stem 


о ө 


39 42 42 40 38 39 42 41 38 42 
42 43 39 42 40 40 41 41 42 39 


i) What is the maximum weight among these students, and 
what is the max frequency? 
ii) What is number of students that weigh each 38 kg. ? 


Stem and Leaf 


Representation by stem and leaf, arranging the data from smallest to greatest. The leaves repressent 
the unit which has low value, while the stem represents the digits the greatest common place value. 


Use the representation of steam and leaves to show the data. 


Step 1: Note that the data consists of two digits, so the tens place represents the stem and the ones 
place represents the leaves. Choose the stems by using the number 3,4 (tens place ). 


Step 2: Make the following table which consists two perpendiculars, stem and leaves. 


* Write the stems on their perpendicular from smallest to greatest. (tens) 
* Write the leaves of every stem on the right even if they are repeated. (ones) 


Step 3: Arrange the leaves from smallest to greatest, event if they are repeated. 
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Step 4: By using the table answer the questions. 


Note that the stem 4 has the most number of leaves which contains 14 leaves. 
The leaf 2 in the stem repeated 7 times, so the weights 42 was the max. frequency апа 43was the 
greatest weights. 


Note the stem 3 has 5 leaves, leaf 8 in stem 3 repeated twice, therefore the number of the 


Students which their weights 38 kg. is two only. 
Example (2) 


The following table shows the height of some trees in a farm in meters. 


i) Use the table to represent the data by stem and leaves. 
ii) What is the number of trees which their heights are less than 18 m? 


iii) What is the number of trees which their each height is 20m? 


Use the representation of stem and leaves to show the data. 


e Number of trees which their heights less than 18 m is 6 trees. 


e Тһе leaf 0 in stem 2 repeated twice. 
So the number of trees which their height 20m is 2 trees. 


Example (3) 

Speed: The below table shows the speed of cars in kilomter per hour on a road. 
i) Represent the data by stem and leaf. 

ii) What is the number of cars which their speed is 74 km/hr ? 

iii) What is the number of cars which their speed is greater than 65 km/h? 


iv) What is the min. speed among these cars? 


BS 


ii) Number of cars which their speed 74 km/h is 2. 
iii) Number of cars which their speed is less than 65 km/h is 1 cars . 


iv) The minimum speed among the cars is 59 km/h. 
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Students: Use the stem and leaves representation to 
display the data in the given table 


2 What is the number of students whose 
marks are less than or equal 80 ? 


for several days as follows: 


15 13 28 32 38 30 31 13 Questions 1- 5 are 


similar to examples 
36 35 20 24 38 32 38 2 


Use the stem and leaves representation to display the above data. 


i Weather: The max temperature in °C ^ 
Number of temperatures which are less than 30 °С. қ 


How many days their temperature were greater than 32 °C? 


6. Use Ше stem and leaves representation to display (show) the data in above table. 
How many books are there, where the price of each is less than 25 thousand dinars? 


How many books are there the which the price each of them between 25 and 39 thousand 
dinars? 
Use the stem and leaves representation to display data in the below table. 


How many chapters are there which their each contains number of pages greater than 
18 pages? 
How many chapters are there which their each one has 10 pages? 


( Solve the problems м.” 


' Birds: The following data show the average weights of 
; small birds among 12 different species in kilogram. 

13 11 6 19 7 10 

12 5 12 21 18 25 


12 Use the stem and leaves representation to display these data. 


13 Which of these birds have the lightest weight? 


14) How many weights of birds are less than 12 kg? 


15 Use the stem and leaves representation to show the data in 
the given table which represents the number of visitors of a 


library within a certain time. 


What is the number of visitors, each of them has more than 
20 visiting? 
How many visitors of a library each of them has visiting 17 times ? 


Mathematics 


Iau tremor 


Use the table and answer the followings: 


18 Which of the marks were most repeated among the 
marks of students? 


19 How many students failed in math ? 


20 How many students did get less than 60 marks ? 


Sport: The following data represent the winning number that made by ten countires in bicycle 
racing. | 4 10 18 36 19 12 12 11 5 


Use stem and leaves representation to show data and 
answer the following: 


22. How many countries that won more than 10 times? 


23. How many countries that won 12 times in the race? 


Idea of the lesson Learn ) 


=з ш, ШІ; With Ahmed a box contains different 

< m RUE rem geometrical solid, cubes and 
experiment and н! | 

e paralleiepiped with, red and blue 
organizing | - 

<| Vocabul ary colours, of these geometrical pieces 

— * Experiment at each time what is the probability if 

«2| * Outcomes Ahmed has drawn one ? 

<%) * Table 

< * Tree 

=| * Sample Space 


Outcomes of Experiment and Representation 
Experiment: It is an action to observe the outcomes. 


The outcomes can be arranged by two methods, table and tree, and these outcomes are written 
inside two brackets of type { }, this set is called “Sample Space”. 


Example (1) 


First method: Tree graph 
The sets can be created by a paragraph (Learn) by tree graph method. 


Ce) : 
parallelepiped < ғ”) 


sample space { Ж) ‘ е ‹ 9 ‹ е } number of prop. four 


Second method: Table 


The sets can be created by a paragraph (Learn) by means of table method. 
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Example (2) Food: If you want to eat a sandwich of chicken or a sandwich of meat with cheese 
or tomato or potato. 


Find the outcomes using: 
i) Tree graph ii) Table 


First method: Tree graph 


(Outcomes ) pi 


Cheese = p r9 т 
Potato (Chicken, Tomata) 

(Chicken, Potato) 
Cheese 


Tomato (Meat,Cheese) 
( Meat, Tomato) 
Potato 
(Meat, Potato ) 
Number of probability six 


Sample Space is { (Chicken,Cheese), (Chicken, Tomato), (Chicken, Potato), 
(Meat,Cheese), (Meat, Tomato), (Meat, Potato); 


Second Method : Table 


Example (3) 


The spinner of the revolving dics is rotated twice. Write all the probabilities using the tree method. 
A (В,А) 
A (C.A) 
(А,В) B< (B,B) C.B 
(A,C) B (B,C) у 2. 


Number of probabilities equals 9 


Sample Space is 


{ (A, A),(A, B)(A, C),(B , A),(B , B) (B,©),(C , AJ(C , B)(C, ©) j 
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1 | Games: In a park there are a swing, jump playing and hanged-ladder palying. In how many 


different ways you can perfomr all of them in play ground? 
Represent the outcomes using tree graph. 


Б Represent all the outcomes by using а table: 


What is the number of different sets of 


Tossed a coin twice, answer the followings : 
: possible probabilities? 


Questions 1-3 are 
similar to 
examples 1-2 


Fashion: Maha has a black, white and brown shoes and black 
skirt and brown skirt. 
4 In how many different ways she can dress? 
Represent the outcomes using a table. 


The below table shows the names of geometrical figures with 


two colors. 


Use the tree graph to construct all possible probability sets. 


I Letters: Choose letters from the word “Kirkuk”, corre- 
sponded with letters of “Cat” use the tree method and write 
all possible probabilities. 


Food: If you have four choices of main food plate and three 
choices of fruits and two choices of sweets. What is the 
number of different meals can be chosen from these choices? 


Explain your answer. 


сш га 5s 


«РЬ 
ош ы Ae). ы e 2285 a 


What kind of information that tree graph can be provided you? 


КІ Is the tree graph beneficial to determine the outcomes of tossing а one coin ? 


10 Three different coins are tossed. Use the tree graph method to represent all possible 
probabilities. 


You have three different volume of cubes, small, medium and large with two colours red and 
blue. Use the table to represent all possible probabilities. 


graph to write all possible probabilities % 


12 If you have a dice and coin. By using tree | | 
resulted by tossing them once together. ЖК % E] | 


Open problem: If possible outcome of 
tossing coins once all together as follows: 
(Н,Н,Т),(Н,Т,Н),(Н,Т,Т), 
(T,H,H),(T,H,T),(T,T,H), 
(T,T,T) 

How many coins ware tossed ? 


14 By using the given tree representation 
7 (graph) complete the missing probabilities. 


15 Number of possible probabilities equals 


16. If the number of probabilities of tree 
representation by certain data equals six. 
Choose the data which satisfy it. 


Muhannad has two boxes, first box 
contains all red balls and the second 
box contains different color balls. If 
Muhannad has drawn one ball from 
each box, what is the probability of 
red ball ? 


Comparing between Probabilities 


Experiment: It is an action leads to number of possible outcomes each of them is called “Event”, 
which is a set containing one outcome or more. 

Event Probability: It is a measurement of eventual chance. 

Certain event: The event that happens certainly. 

Impossible event: The event that does not happen at all. 

Probable event: The event that has a chance to happen. If it has a large chance then it is called 
“More likely event” and if it has a small chance then it is called “Less likely event”. 


Example (1) 


i) The probability of drawing red ball from the first box is a certain probabiliy because all the balls 
in first box are red. 


ii) Probability of drawing yellow ball from the first 

box drawn by Muhannad is an impossible probability 
because there is no yellow ball in the first box at all. 

iii) Probability of red ball drawn from the second box is 
more likely probable because the number of red balls is 
the most among the others. 


iv) Probability of green balls drawn from the second 


box is less likely becase the number of green balls less 


than the number of red balls in the box. 
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Example (2) 


A box contains 3 cubes, 3 spheres and 5 cones. 

i) Which event has greater probability drawing sphere or cone? 
Since the number of cones is greater than the number of spheres, 
so the probability of drawing cone is greater than the 

probability of drawing sphere. 

ii) Which event has greater probability drawing sphere or cube? 
Since the number of spheres equeals the number of cubes 
therefore their events have equal probability. 


Example (3) The probability can be written as a percentage ratio write the probability of 
each event. 


Write the probability of each event: 

Write 0% or 50% or less than 50% or greater than 50% or 100% 

i) All female students in first-class intermediate school are present today. Maryam is a student in 
first class. 

What is the probability of Maryam being present today? 


The probability is certain, therefore she is present in the 
school 100%. 

ii) An airplane of Iraqi airways contains a number of 
passengers, but Muhammad was not in it after taking-off. 
What is the probability that he was in the airplane after 
taking-off ? 

The probability is impossible, there Muhammad’s presence 
probability in the airplane is 0%. 

iii) What is the probability of appearing 6 when a dice is 
tossed? 

the probability is lees likely therefore the probability is less 
than 50% 

iv) A sack contains 10 red balls and 10 yellow balls. 

What is the probability of drawing a red ball? 

The probability is likely equal, therefore the probability of 
drawing a red ball is 50% . 


v) A box contains 7 cubes and 3 spheres. What is the probability of drawing a cube ? 
the propability is more likely ,therefore the probability is greater than 50% 


Example (4) 


The spinner of a revolving disc is rotated once. Write probability for the following : 
i) The spinner stops on red colour. More likely greater than 50% 
ii) The spinner stops on green colour. Less likely less than 50% 


iii) The spinner stops on black colour. Impossible probability, 0%. 
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Write the probability of each event: certain, impossible, probable, more likely and less likely. 


The number 13 is an odd number .......... Questions 1 - 7 are 


c — similar to examples 1,2 
Ihr руынын 
рим cuter CT T 


The disc is rotated once, answer the following: 
The spinner Stops on green colour. ............................ 


I The spinner Stops on yellow colour. ............................ 


The spinner stops on blue colour. ............................ 
Write the probability of every event. Write 0% or 5096 or less 
than 50% or 100%. 


The probability of coming Tuesday after Mondays 15 ............................ 


79 The probability of drawing a yellow ball from a box containing all red balls is ................... ' 


The probability of appearance of number 5 when tossing a dice 15 ............................ 


А committee consists of 3 men and 3 women. the probabiliy of 


Questions 8-11 аге | 
choosing one man 15 ............................ similar : 
to examples 3,4  : 


12) Weather: The temperature of one of summer days are 2 °C , 39 °C . 


13 Numbers: The number 0 is odd, even 


14 Gardens: In a small garden there are 7 plants of red rose, 3 palnts of white rose. If a 
plant randomly chosen, what is the greatest probability of the plant that has a red colour or 
white colour ? Prove your answer. 
write the probability of each event. Write 0% or 9650 or less than or greater than 5096 or 


М 100%. 


15 Number of days іп a month is 30 дауз............... 


16 Baghdad is the capital of Iraq Republic ............... a ннен 


The number 5 is one of the factors of 12 ............. E = : ы T ! мініс ы. = "umm 24. i 


a sac contains 3 yellow balls and 3 green balls. ; H 


18 Drawing a yellow ball............. ЕНН ДЕГЕНІ THHHETHHT: 


Play: Suppose you turned the given disc once. Describe probability of spinner stop on every 
colour. Write (certain, more likely, less likely, impossible) 


Green but not red ......................... 


20 Вїше......................... 


21 Кей but not green ......................... 


EN Not brown ......................... 


write: probability of every event, write (0%, 50%, leas than 5% greater than 50% or 100% ). 


Cards: Khalid pull one card among the following cards randomly. 


23 The letter A ............... 
224 The letter В ............... 
25 The letter C ............... 
26. The letter A or D ............... 


27 The letter H ............... 


28 There are 4 different colours in the set. 


29. When a ball is drawn the probability of drawing a col- 
oured ball is greater than the probability of any other 
coloured ball 


30 Only two among other colours have equal probable. 


2 
31 You have a cube Фф and parallelepiped which event whose probability is 


greater than the number 3 appearance on the cube or on the para, lelpiped ? Describe your 


answer. 


Chapter Test 


Represent the following data by frequency table. 
2032 175919220: oe, 8 55 M TECTORIO 7 TORIS 
18,14,9,14,10,20 


Which of the class has the greates frequency. 


A Store contains sport needs, 35% sport shirts, 20% sport shoes and 45% other sport supplies, 
represent the data by circular sector . 
* [f the store contained 200 different needs, what is the number of shoes it contained ? 
* What is the measurment of the angle that represents the ratio 35% ? 


Represent the given data as frequency polygon and describe the changes of data. 


4 | Muhammad chose sock and shoes randomly, write all the probability using tree method, if he 
has black and white socks, and one black shoes brown shoes and white shoes. 


A box contains 3 cubes, 7 sphers and one a cylindrical solid. 

* What is the probability of drawing one spher? What is the percentage ratio? 

* What is the probability of drawing a cone solid ? What is the percantage ratio ? 

* What is the probability of drawing a clyindrical solid ? What is the percantage ratio ? 
* What is the probability of drawing a solid ? What is the percantage ratio ? 


6 Represent the given data in (1) as stem and leaf. 
* What is the greates and least values ? 
* What is the value which has the least frequency ? 


The given table shows the sizes of sport trou- 
sers which are sailed within three weeks. 
* Represent the data as stem and leaves. 


* What is the number of sport trousers which 


* Which of the sizes has the greatest sailed 


within three weeks ? 


has the size greater than 40 ? 


* What is the number of trousers which are 
sold within three weeks of size less than 40 ? 
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Chapter Exercises 


[1—1] Mental Math , Powers and Scientific Notation 
Choose the correct answer 


(]3x(1648)—... (827 (8) 66 (e) 72 (4)73 


Calculate the following 


(3)100 (51000. (с)10000 (d5100000 
| Write the following number by using the powers = — 
L3] 1000 000 = Са) 105 СБ) 105 ()10* — (d)io 


Write tha following as a scientific notation 


41 900000000 =... (а)9х107 (Бу9х10® (<)9 х10” (4)9х 101% 


Write the following number by using digital notation 


pem (а)80000 (5)8000 (с)800 (4380 


(1-21 Ordering of Operations on Integer Numbers and Absolute Value 
Choose the correct answer | 


| [1] б4+8+3 х(-5)- @)7 (®-7 
[2] |- 72|+|- 9|+14х(-3) -..... (а)45 e^ 34 
[3] |-42|- |-40}+22+(-11) = 
[4] 67+6+2x(-3)}-5x107=... (4)50 (5-50 (6)500 


(1-31 Algebraic Statements 
_Choose the correct answer 
лена an algebraic atatemanta which repraaonta each of the following | 
[1] 5 times L* plus 1 

бар+ т ((b5L-1 L GDL 1 
[2] б raised to power 3 multiply by ( L+4) 
Са) 18 x( L+4) (b) 6? ( L+4) (e)3* ( L+4) (d) 6 сау? 


Find the value of algebraic statement of each of the following by using 
the given variable 


(3]3(v-8)-10,Y —8 : (25-7 (b57 -10 @ио 
[d] (60+ Xp 2*(9--[X|) , х--1 (a3100 Ch) -100 (29220 @)-220 


[1—4] Solving Equations by one-step 
Choose the correct answer 


Solva ашаса нуш сита by using met math 
Ш1|13-2--21 (aZ=-28 (b)Z-28 (с)2-34 


Solve addition equation by using the relation 
between addition and subtraction 


[2] N+14 = |- 741 (@)N=-60 (B)N-60 (сумен 


Solve the multiplication equation by using the relation 
between multiplication and division 


[3] sv =-32 (йҮ-4 бфуү-2 @y-=-2 


[1—5] Square Root and Cubic Root 
(Choose the correct answer 


| Find the euble and square root of the integer 
Ш -У121-...... (2)-11 (b)-21 (&) 11 (d) 21 
or (99% Әә @ 


" Find the value of the algebraic statement state in each of the following 
by using the given variable 


Ге)бя 


[3] 3Х-У64%16,Х-20 (@)-688 (5)-0 (eer 
|41СҰ--У27)-12,Ү-36 (ауға (55-24 @)-8 


[2-1] Rational Numbers 
Choose the correct answer 


Write the following numbers in the form of decimal traction | 


Ш з= за (B) -3.8 Сс) 3.08 
‚2—9 -= @-945 (Б) -9.45 (©) -9.54 


— Write the following decimal in the form at fraction number 


Arrange the following rational numbers irom smallest to greatest | . 


D- -2U а 6 3 Н 20 a 20 B 3 6 — 6 20 B 3 
14" 21 "28 ШЕРТ АТ "rue EI ері шел Бы ЕУ =, sy a шест 
4 21 7 14 28H 2B 14 7 21 21° 28 14° 7 


[2-2] Operations on Rational Numbers 
Choose the correct answer 


p анны T Feet А ГӘДӘР. 


Fired the following result of ratianal numbers using addition and subtraction 


гүү d Т. PME Ф 
| L = zl = „ш = — Es { A — 
H 4 5 2 ” а) 10 


: 1 2. 1 EN 
F: — = -- - = = Е а 
i4] 4 кет (а)3-> 


. Find the result of following | 

= · 2-5 
ЛЕРІ Еа 
ЕЙ = 2 


21 
[4] 


[2-3] Percentages and Estimation 
Choose the correct answer 


| Write the percent in the form of rational number 
(2) У25% 


: 3 —, 105 
(4) 215 * ... (а) 150 (ine 2) 150 4) тов 


; — H9 == ВОЧ = 980 ғғ, B10 
2j 8.00 .;; (a) — (Һ)--- e) — (6) --- 
[5] а) 100 100 = 100 . 100 


Clothes shope make a sale 20 % from price . Whats the price sale 
in ID to each of the following price. 


|11 15000 Са) 1000 СБ) 2000 (с)зойо (4)4000 
12) 48000 (a)8000 (b)9000 — (e)8600  — (d)9600 


The merchant paid айах 2.5 % for aprice of goods. Find 
the ratio from the following price. 


3) 80000 (a)1000 (b)1500 (с)2000 (d)2500 
[4] 1200000 (a)3000 (5)30000 (c)4000 (4)40000 


Find the gain of the following 


(5|6.5% x 4000000 (@)260000  (Bj620000 (@)62000 (dj62000 


гі Find the rational division for following | 


(6) 4500000 c- 1:2 (a) 1250000 (bj3000000 (c)125000 (4)225000 


[2—5] Direct Variation and Inverse Variation 
Choose the correct answer 


[1] If the price piece of cloth directly variation withe number of meters 


and the price of meter 4000 ID. What is the price piece of clothes 
Its length Б meters. 


(a) 12000 (b) 18000 Ce) 20000 aD 24000 
EZ] То build a house , need 18 workers in 90 days . 
| How many day does it needed to build with 36 workers? 


(адво (boss (е250 (445 
[3] 8 workers can unload truck of flour in 48 /h work, How many workers 
does the shop owner workers need to unload,the same truck in 12 /h 


(a)32 (Ъ)24 E (d)8 


[2-6] Estimation of Square and cubic Roots 
Choose the correct answer 


Estimated the following square roots, closest to anteger - 


Gs: Фе 
= 12 d 12 


[3-1] Algebraic term and similar terms 
_ Choose the correct answer 
Determine the coefficient and the symbolic part of each of the 
following algebraic terms 


Determine the similar algebraic terms | 
[3] 1/27 x^y ҮЗЕ Xy (bo may (суз x 
(4) |-7lyz Са) T^y (D-7yz' — (e7y"z 


[3-2] Additon and subtraction of similar algebraic terms 
Choose the correct answer a 
_ Find the following result of addition of the two terms 
Шо ә XX m ху қз У% CRX NY. 
>, € (иу @22 © 


E 


[2] У16ху! ,V36xy! (а)12хуу () 10х?у (c)lOxy* 


С Find the following result of subtraact first term from second berm | 


1 


aaa 5 1 РЕЦ. A, a 
[3] = «2 Dog EXT ы? fo 2 EN ae 
18) iX Z.lX (A) = xz Бута хла (Oz 


[ Find the result of the following | 


|41 4—27 ку-|біку (8)9ху Day 3y 


[3-3] Multiplication of algebraic terms 
Choose the correct answer 
Find the result of the multiplying two algebraic terms 


31 2 z — 2 4 "LL = — E 
Eie f mE ua еру * I asa 
[1] WY ec IN а) = «Ух (b) == мух (eic ух (Us, мух 


(2) V125 у, -8z (a) 40yz (b)-40yz (©) 200yz (d)-200yz 


Find the result of the multiplying algebric term by polynomial | 

(а) dzs +4wy +4yx (b)-dzx-xw +4ух (ej4xz+daw-dyx (d)-dxz-dwatdyx 
і 1 i 

[4] =» 2-у+2 


2 
a, 2 1 431. 1 om ti, 1 am ty 2 1 
(а) ЖУЗ; С) .z-,y*l Ср ее да 052+ :У-7 


[3—4] Numerical value of Polynomial 
Choose the correct answer 
Find the numerical value for the following expressions 


[1] 3^xz- 2?yz--10, х= 5, у= 1. = 2 
| y ¥ 
Са) -84 (b) 84 (€)-48 
[2] VIS y+ V—83'-20,y-2 .x-3 
(24 — (9 


ЕЙ (= ху — 9yz + ІЗ, 
аз! 


[3—5] Functions and its Organization of the agenda in tables 
Choose the correct answer 


(@) x?+2x-1 (B)x-536 1 — (су)хзкі (d) VE xx HI 


function rule 


2(10)+ Шш H zog 


(а)122,154,190  (b)122,145,190 (с/122,145,170 — (d)212.145,170 


[4—1] Тһе Sets and Operations on Sers 
Choose the correct answer 


Write the elements of the following sels 
jz -(xezxeo | 
C@y-3,-2.-1.0) — (5010.1, 2,31 СЕНІ, 2, 3....] CDI 32-1] 
[2] А ={ х € Z : xis an odd number between 4 and 10} 

QM ....5.7.0) — QDE.u45,7...1. (ЕЙ 5,7,9) THERA S 


Put one of these symbols in the correct (4 е = 
blanks so that the statements is ue (Е.Е.е.е. 


[x&z:-3-—x-«5] 


& gj G = 
Q[-26,-2,0,3,6, 9, .., } 


(Б) = © ж 


А--4-3.-І, 0,257. 12%. | 

С-1-5,-2,-1,3,7.13,15) 
Find the following set: 

[5] Buc (aH-2.-1.7} (Һ) 0 (8)4-6,-4,-2,-1,0,2,3,7,13,15] QD (-2,13] 


[6] ANBNC £(&4-1.71— CEW-h7..3.— 9 E17) ae 


[1-2] Solving Equations of Multi-Step іп Z 
Choose the correct answer 
Solve the following equations using the relation between operations | 


Ш V=27n+107=-30 (а)-1000 (5)-Ю0  (g)10 (d) 10? 


[2] V—64z-8- 100 (а)-40  (b)40 (e)-20 (4)20 


[4—3] Solving Equations of Multi-Step in C2 
Choose the correct answer 
Solve the following equations іп C 


2 РР 
11) УТ уче = GÀ 


10 


[2] 7(3у+ 15)= 6у+10) (= 


[4-4] Inequalities and the Properties of Inequalitics 
Choose the correct answer 
| Write an Inequality far each siahement 
[1] Must be the child's age (е). Gyears or older until it is registered іп the 
first grade primary school 
Сауе > 6 (е = 6 («Әде > 6 (je 56 
12] Must not exceed the speed of the vehicle (S) within the city for 80 k/ h 
(m) 5 > 80 (bs < 80 (с)в = 80 (408 = 80 


[1-5] Solving Inequalities by using Multi-Step 
. Choose the correct answer А 
Use inequality properties to solve each of the following їп @ 


SU - - 
[1] -7(z 6) => 42 (а)ғ<0 (zs (c)z0 Gb zzo 
[2] V8 (213053 (а)ғ> = СБ) zzi (e)z= = (== E 


£ 


[ 5-1 | Regular Polygons and Interior angles , Exterior and central 
Angles 
Choose The Correct Answer 


à Convex regular hexagon. b Concave regular hexagon . 


C Convex irregucar hexagon . d Concave irregular hexagon . 


Which Polygon its measures of interior angles is 900 : 


а Heptagon. b Triangle . С Pentagon. d Nonagon . 


The shape 18: 


а Convex irregular palygon. b Regular concave Poly. 
С Convex irregular Poly. d Concave irregular. 


| 5-2 | Solid Shapes and composite Solid Shapes 
Choose The Correct Answer 


The Solids in the Picture are : Cp Hn 


а Pyramid, Rectangular. b Pyramid, Square. 


C Pyramid. d Cube, Ternary Prism. 


What is the body which the has same distance between each point and his center 
, and has not vertices , bases, faces : 


а Cylinder. b Circle. С Pyramid. d Sphere. 


[3 }The number of the pentagon prisms faces аге : 


à 7 Faces. b 8 Faces. € 5 Еасеѕ . d 11 Faces. 


[ 5-3] Coordinate Plane 


Choose The Correct Answer 


Which sentences is correct : 


4 Each X and Y coordinates for point in quadrant III are nagative. 
b ү coordinates for point on Y - axis is Zero . 

€ X- coordinate for point in quadrant I is nagative . 

d v - coordinates for point quadrant IV is positive . 


To represent the point A ( 5,-2 ) on a coordinate plane we move 5 units from 


the origin : 


а Above. b Right. € Below. d Left. 


To represent point D ( 0,3 ) on coordinate plane we move 3 units from the 
origin : 


a Above. b Right. С Below . d Left. 


| 5-4 | Translation and Reflection and Symmetry 
Choose The Correct Answer 


Wich figures have a harizontal line of symmetry : 
a ; . 


Suppose the point ( 2, -1 ) is reflection image of the 
point (2, 1 ) then reflecting line is: 


а X-andY-axis. D Origin. © X-axis. d y-axis. 


Translation of the point ( 2 , 1 ) 2 units abve and then 1 unit 
left is the point : 


Ө (1,3). b (4,1). © (2,4). d (4,2). 


[ 5-5] Congruence and Similarity 
Choose The Correct Answer 


Ifthe triangle ABC is similar to the triangle DEF , then the 
length of AB is : 


What is the shadaw length for building its heigh is 26 m with another building its 
height 20 m and its shadow length is 10 m ? 


[6-1] Rate effect ( scale ) on the perimeter and area 
( Enlargment and Reduction ) 


Choose The Correct Answer 
І } The perimeter of squar whose side length 6 cm under the effect of dilation 
coefficent үр is equal to : 


а 2cm. b 6cm. С дст. d зет. 


The Perimeter of rectangle whose sides length аге 16 cm , 34 cm, under ће 


effect of dilation coefficent 7 is equal to 


à 720 cm. b 700 cm. C 650cm. d 610cm. 


The Area of trapezoid whose bases length 5 cm , 9 cm and height 3 cm under 
effect of dilation coefficent 2 is equal to 


а 84 cm’. b вб стг. С 82 ст2. d 88 cm. 


[6-2] Volumws of Solid shapes ( cube\parallepiped ) 
Choose The Correct Answer 


The parallelpiped whose dimensions are 3 cm , 5 cm , 6 cm so its volum is : 


а бст. b 60сп?. € 90 cm. d 80cm. 


The volume of parallelpiped sguared base side length 2 cm and its height 
three times of bases side it so its volume is : 


A water tank in a form of parallelpipeded whose dimensions 2 m , 3 m , 4 m ,in 
which is at rate the water 8m? \ h , the time needed to fill itis . 


d 9 hours. . 


| 6-3 | Lateral area & total surface area of Solid shapes 


Choose The Correct Answer 


The parallelepiped of squared base length 2cm and its height five times of 
base side so the total area is : 


а 82 cm’. b 86cm’. С 88 cm’. d 84 cm’. 


A parallelepiped whose lateral area 120 cm? , and half the peremeter of the base 
is 12 cm so its height equals to : 


A tank in a form of cube whose edge 2 m ,they need to paint the walls to the 
half of its height so the painted area equis to: 


[6-4] ^ Rate effect (scale) on the volume and surface area 
(enlargement and reduction) 


Choose The Correct Answer 


A metallic block in the form of a parallelpiped whose its dimensions are 2 cm, 
8 em, 10 cm placed in aconvection oven then it expanded under the effect of 


5 Me. . 
dilation coefficent k = m is, the volume after dilation is: 


а 2000 ст. b 2250 cm?. С 2500 сіп. d 3000 стз. 


The total area of cube whose edge 3 cm under effect of dilation cofficent К = 


3 1855 


а 36 cm?. b 108 cm?. С 27cm’. d 144 стг. 


If the volume of cube is changed form 216 cm ° , to 8 cm ? , then the dilation 
coefficent 15: 


D. 
5 


[6-5] Surface area and Volume of compound Solid shapes 


Choose The Correct Answer 


The 3 similar cubes whose each edge lenght is 2 cm were put one over the another 


, the total area of shape was formed is: 


The 7 similar parallelepipeds whose dimensions are 3 cm, 
3 cm ,5 cm ,were put one over the another , the volume of shape was formed is: 


à 310 cm’. b 315 cm. С 320 cm’. а 330 cm’. 


Number of similar wooden cubes whose each edge length 2 cm were arrange 


together, if the dimensions of the shape was formed are 10 cm , 20 cm , 30 cm, 
the number of cubes are: 


à 500. b 600. € 750. d 659. 
[6-6] Paving Area 
Choose The Correct Answer 


Abdullah wants to pave a rectangular corridoor of dimensions 12 m , 36 m, by 


squared cobble , the area of one cobble is 0.5 m? , the number of cobbles are: 


Used equilateral triangle cobble whose area is 2.5 т? , to pave the square land 


whose edge length is 25 cm , the number of cobble is : 


а 500. b 250. С 300. d can not the pave . 


Can the wall be paved by 10 - sides pieces of ceramic ? 


4 not possible . b possible . 
С possible with out condition. d dependent on the wall area . 


[7-1] Collecting and Organizing Data( frequency table ) 
Choose The Correct Answer 


The class 20 - 30 amang is: 


а Every values less than 30. b Every values greater than 20 . 


c Every values between 20, 30. d Every values less from 20 to 30. 


The best representation for large data is: 


a Simple frequency table. b Signal table. 
c Notthese. d Class frequency table with class . 


| 7-2] Circular Sectors (Pie charts) 
Choose The Correct Answer 


The percentage 25% reperesents the angle sector: 


Оп a circle graph, 35% from 200 persons prefer the red colour, how 
many are they ? 


3 


b greater than 50%. 


d less than 50%. 


7831 Frequency Polygons 


Choose The Correct Answer 


Erne following frequency polygone represents the age of the employees in one 
of the factories . Through the polygon we notice that the number of employees 
increases with the increase in age until the age reaches to : 


Ө зз. 


numbers 


[7-4] Stem and Leaf 
Choose The Correct Answer 


The stem 3 leaves contation 8: 


[7-5] | Outcomes of Experiment and representation it 


Choose The Correct Answer 


[1 Jmhrew three coins once , the number of probabilites are: 


а Frequency table. b Tree . С Bars graph. d Signal of counting. 


[3 JIn a public park ther is aswing , jumping game and hanging ladder so the numer 
of differents ways you can complete thee games are : 


[7-6] Comparing between Probabilities 
Choose The Correct Answer 


а More likely. b Impossible . 


& Impossible . @ Likely. d Less likely. 


Choose one red can? 


а Greater then 50%. — b 100%. С Lass than 50 %. 4 50%. 


